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Gulf, Research 


uses the new 
to anal 


THE PEAK IN POLAROGRAPHY- 


Meticulous attention to detail Ras produced 
in the new Type E Electro-Chemograph and as- 
sociated apparatus modern instrumentation for 
accurate polarographic analysis. The equipment 
meets the most advanced needs of polarographic 
research; yet it's simple enough in operation for 
any technician to use in rapid routine analysis. 

A built-in Speed: Mi p Record 

i diffusion current so accurately 
in the undamped condition, that the envelope of 
peak current values (the distance from bottom to 
top of the large Electro-Chemograph curve pic- 
tured here) can be used directly as a basis of 
precise quantitative analysis. This permits more 
absolute quantitative determinations employing 
standard diffusion current constants for measur- 
ing various substances. 


ectro-Chemograph 
yze engine deposits 


90 fast 
accurate 
couventent 


Gurr Research and Development Co., Pittsburgh . . . 


central research organization for the Gulf Oil Companies 
... speeds up routine chemical analysis with their new 
Type E Electro-Chemograph. Typical time-saving task for 
this “automatic chemist" is the analysis of minute 
amounts of internal combustion engine deposits left on 
valve stems and similar surfaces. Gulf Research has set 
up routine procedures to determine for lead, copper, 
nickel, zinc, and other metals. 

Gulf men have streamlined the operation to a point 
where they can now do 9 determinations in 45 minutes. 
The Electro-Chemograph tells them what metals . . . and 
how much of each . . . are in the test sample. Controls 
are conveniently grouped on the console to provide easy 
selection of range and damping to meet just about all 
analytical requirements. The whole test procedure is so 
simple, as a matter of fact, that direction plate instruc- 
tions on the console prove ample for 90% of routine 
work. 


The new Electro-Chemograph gives you polarographic 
analysis at its best. Applications are broad. Proved 
superior for research work as well as routine analysis, 
the instrument is being used effectively by production and 
test labs in detecting small quantities of minor additives 
such as catalysts, plasticizers, oxidizing agents . . . for 
most common wet analyses on steel and non-ferrous 
materials .. . in trace analyses for poisons . . . in assaying 
hormones and vitamins .. . and in many other applica- 
tions in manufacturing, research, and testing fields. 


Send for information... 


Our new Cat. EM9-90 tells all about the new Type 
E Electro-Chemograph. Also—ovur bibliography on 
polarographic analysis has recently been revised to 
include every paper published between 1903 and 
1949 which we've been able to discover. Write our 
nearest office, or 4926 Stenton Ave., Phila. 44, Pa. 


MEASURING INSTRUMENTS - TELEMETERS AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


LEEDS & NORTHRUP CO. 


Jri. Ad EM9-90(2) 
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Why are so many people pienntse 7 


What can be dene be help hon? 


July 18, 1951 


You get plain-language answers to these 
important questions in a new book written 
by a non-psychiatrist for non-psychiatrists 


A, on the 


This is a very unusual book. 


It is the work of Dr. Walter C. Alvarez, the widely-known internist, and presents 
his experience in successfully handling thousands and thousands of emotional 


disorders and neuroses in the forty-five years of his practice (including his long 
service at the Mayo Clinic). 


Physician and layman alike will find here an approach that is unique in the field. 
Reading the book is like sitting down and having a conversation with the author: 
he writes just as though he were speaking to you—informally, in everyday lan- 
guage, and with an acute insight into what is wrong with these people and what 
can be done to help them. 


There is highly interesting advice on how to recognize the neurotic person by his 
appearance and demeanor; how to pick out significant points from his case his- 
tory; how to determine the real cause of various aches and pains; how to dis- 
regard physical and laboratory findings that have nothing to do with the case; etc. 


Treatment is very carefully considered, with chapters on: The Tactful Handling 
of the Nervous Patient; The Art of Convincing a Patient That His Troubles Are 
of Nervous Origin; What Can the Patient Do to Help Himself?; and Help a 
Non-Psychiatrist Can Give a Nervous Patient. 


By Watter C. ALVAREZ, M.D., Professor of Medicine, Mayo Foundation; Emeritus Consultant in 
Internal Medicine, Mayo Clinic. 667 pages, 6” x 944”. $10.00. New. 


7-13-45 
W. B. SAUNDERS COMPANY __W. Washington Square, Phila. 5 


Send me ALVAREZ on the NEUROSES 
Price: $10.00 0 Bill me (0 Charge my account (if M.D.) 


Name 


Address 
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A precision camera for easy, 


olom i¢rogra phy 


Micro-Camera Attachment 
Makam shown on Leitz BO 


Designed for use with any standard microscope, the MAKAM 
camera attachment enables you to take photomicrographs in 
black and white or color, assures clean-cut reproduction of 
every detail in the visual image. Easy to operate and built 
to Leitz standards of precision workmanship, the moderately 
priced MAKAM enables anyone with a basic knowledge of 
photography and micrc.copy to take excellent photomi- 
crographs on 344” x 4%” plates and films. 


Write today to Dept. Micro 104 $ 


E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 


@ Self-winding shutter for time 
and instantaneous exposures 
from 1/125 to 1 second. 


@ Built-in optical system provides 
the same magnification on the 
film or plate as seen visually. 


@ Lateral focusing telescope with 
movable semi-silvered prism 
passes 60% of light; permits 
critical cross-hair focusing and 
observation of image during 
actual exposure. 


@ Periplanatic eyepiece 10x com- 
pensates for field curvature. 


LEITZ MICROSCOPES « SCIENTIFIC EQUIPMENT + BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 
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Laboratory Infections 


N THE search for agents of infectious disease there 
have been occasional instances of self-inoculation 
to prove an etiological relationship between a given 
microorganism and the disease with which it was be- 
lieved to be associated. More frequently, however, lab- 
oratory workers have become infected unintentionally 
by the agents with which they were working as a re- 
sult of some accident or without the exact cireum- 
stances being recognized. Certain infectious agents, 
such as those of undulant fever, tularemia, psittacosis, 
and Q fever, were prone to infect the persons working 
with them. 

With new infectious agents being recognized, with 
more workers being exposed to the danger of labora- 
tory infection, and with new techniques and pro- 
cedures being constantly introduced, there has been 
an increasing interest in the protection of laboratory 
personnel. To obtain more information regarding the 
occurrence of laboratory infection, the National In- 
stitutes of Health sponsored a survey, conducted by 
means of a questionnaire mailed to nearly 5,000 U. S. 
laboratories. It revealed 1,342 instances of presumed 
laboratory-acquired infection, with 39 deaths (Am. 
J. Pub. Health [in press]), only one third of which 
had been recorded previously in the literature. More 
than 70 different agents were involved, representing 
bacteria, viruses, fungi, rickettsiae, and protozoa. The 
diseases most frequently encountered were brucellosis, 
tuberculosis, and hepatitis, which together accounted 
for about one third of all infections. Workers come in 
contact with the agents of these diseases through the 
handling of cultures, the examination of specimens, 
and the processing of blood and blood derivatives. The 
latter constitutes the principal source of hepatitis. 
There are other agents, however, with which relatively 
few persons have laboratory contact. Yet the number 
of infections caused by them has been large. For ex- 
ample, tularemia, psittacosis, typhus and Q fever, and 
the fungus infection coecidioidomycosis occur as insti- 
tutional outbreaks or as scattered cases in laboratories 
where these diseases are studied intensively. 


Gladys M. Keener 


Executive Editor 


AAAS EDITORIAL BOARD 
(Termes expire June 30, 1952) 
Howard A. Meyerhoff, Chairman 

William R. Amberson Karl Lark-Horovitz 
Bentley Glass Lorin J. Mullins 
Malcoim H. Soule 
F. A. Moulton, Advertising Representative 


The greatest hope of preventing infection lies in the 
recognition of the sources of infection. Only 16 per 
cent of all the recorded infections could be traced to 
a definite incident that resulted in contamination. 
These are, of course, preventable in the sense that all 
accidents are preventable. It is the unrecognized 
sources of infection that constitute the greatest prob- 
lem. In many instances circumstantial evidence points 
to aerogenic transmission. Cocecidioidomycosis, for ex- 
ample, is naturally acquired by inhalation of the fun- 
gus spores present in dust. When cultures of the fun- 
gus are opened, the dry spores are easily detached and 
may be inhaled not only by the worker but also by 
other persons in the same room or building. It is more 
difficult to understand the formation of aerosols from 
suspensions of viruses and rickettsiae, but recent stud- 
ies demonstrate that aerosols are commonly released 
when: infectious materials are transferred from one 
container to another. To diminish the chances of aero- 
genic transmission certain safety measures, such as 
the use of protective hoods and pipetting devices, have 
been recommended. Further protection against some 
infections is available in the form of specific immuni- 
zation. 

Laboratory-acquired infections do not always follow 
the pathways of transmission established for the nat- 
urally occurring disease. Yellow fever has developed 
in the absence of the vector; the virus of lympho- 
granuloma venereum has infected persons working 
with it in the laboratory in the absence of venereal 
contact. These examples should be of interest to those 
concerned with protection against biological warfare 
because they suggest that even in the absence of some 
of the links in the usual chain of transmission a given 
agent might be a potential danger if properly dis- 
persed in the environment. The occupational hazards 
are now being recognized not only among workers in 
infectious disease laboratories but in other fields re- 
lated to medicine. 

Epwarp 

Rozert M. 
Southwestern Medical School 
of The University of Texas 
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For Large Capacity Laboratory Work 


CASTLE RECTANGULAR AUTOCLAVES 


Large laboratories find the answer to 
their heavy sterilizing requirements in a 
Castle Rectangular Autoclave. 


These Autoclaves are equipped with dual 
discharge for three functions: (1) sterili- 
zation at temperature of pure steam; (2) 
sterilization at temperature of flowing 
steam; (3) sterilization at temperature of 
steam and air combined. 


Every feature of these heavy-duty Auto- 
claves is designed to simplify its opera- 
tion and guarantee its safety. For full 
details write for “Bulletin 2-5.” Wilmot 
Castle Company, 1212 University Ave- 
nue, Rochester 7, N. Y. 


Bacteriological 
Apparatus 


SCHOTT 


Metallic 
Interference Filiers 


Narrow Band @ Monochromatic 


Transmission up to 45%. 
Half band width down to 5 mu. 
Size of filters: 2” x 2” 


Regular quality IL: Tolerance at peak 
wave length +5 mu 


Precision quality PIL: Tolerance at peak 
wave length +2 mu 


Peak wave-length region: from 400 to 1,000 mu 


Filters can be cemented on colored glass 
to eliminate residual transmission. 


Ask for Bulletin NBF now in preparation 


FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 


NUCLEOPROTEINS 
and 


DERIVATIVES 


Adenosine Triphosphate Hypoxanthine 
Adenine Inostine 
Adenine Sulfate Iron Nucleate 
Adenylic Acid Manganese Noucleate 
Adenosine 6 Methyl Uracil 
Cozymase Nucleic Acid (Ribose 
Cytidine Nucleic Acid) 
Cytidine Sulfate Protamine Nucleate 


Cytidylic Acid Phosphoglyceric Acid 

Cytosine d Ribose 

Acid Sodium Nucleate 

Fructose-6-P’ di 
(Barium) Ammonium Uridyl 

1-Phosphat Thymine (5 M 

(Potassium) | racil) 

Glutathione Uracil 

Guanine Uridine 

Guanine Hydrochloride Uridylic Acid 

Guanosine Uramil 

Guanylic Acid Canthi 
exase Diphosphate hosi 


Write for Revised Catalogue S#901 Listing 
a Complete Selection of Nearly 500 
Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP, 


21010 Miles Avenue * Cleveland 28, Ohio 
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The demonstration units, DU-1A and DU-2A, have 
been designed as inexpensive, light weight, modern 
instruments for use in demonstrating nuclear 
radiation processes. In addition, both instruments can 
be used as inexpensive laboratory monitors, 
detectors of lost radioactive samples, and with 
suitable calibration used as survey meters. 


These instruments may be extended to alpha DU-1A—$80.00 complete with 
detection, with the use of NRC alpha Model NRG-40 beta/gamma GM tube 
scintillation GM Tubes—Bul. GMS-40. 


FEATURES 


Beta, Gamma detection, 

Independent control for aural volume, 

Electron Ray Tube for visual indication, 

High voltage continuously variable (100—1000) volts, 

Metered high voltage and counts per minute 
(DU-2A only), 

External provision for oscilloscope presentation, 

Probe (in plastic case), with three foot cable, 
clipped onto hinged top. 

115 volts; 60 cycle imput, 

Weight:—DU-1A—8 Ibs. DU-2A—$100.00 complete with 

DU-2A—10 Ibs. volts and counts/minute meter, 


Model NRG-40 beta/gamma GM tube 
and radioactive source. 


Write for additional information concerning these instruments, and our other nucleonic detec- 
tion equipment. 


2707-2711 FEDERAL ST., PHILADELPHIA 46, PA. | 


NUCLEAR RESEARCH CORPORATION 
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Wonderful NEW Recordings of 
51 Bird Songs 


Recorded for the 
Albert R. Brand 


Bird 
ird Song 
Foundation, Fime “ 
Laboratory of \ Bird ; So ongs 
2 Ss 
Ornithology, Two 
Cornell 
University N= 


FIVE new twelve-inch vinylite records bring 
51 bird songs right into your home. These re- 
cordings, made in natural habitats, feature 
North American warblers, birds of gardens and 
shade trees, of the roadsides, of lakes and marshes 
—familiar birds not heard on the first album. 


The bird songs are spaced on the five big records 
so that you can find the one you want quickly, 
and an announcer identifies each bird before 
it sings. 


5 A few of the 51 birds that sing for § 
3 you in this album: : 
Bluebird Limpkin 
Bronzed Grackle Yellow-headed 

Blackbird 
Virginia Rail 
Ovenbird 
Canada Warbler 


Tufted Titmouse 
Red-eyed Towhee 
Starling 
Whistling Swan 


Five Twelve-Inch Vinylite Records, Ten 
Sides, in a Decorative Album. For 78 r.p.m 
machines. $10.50 postpaid 


—aAnd don't forget 
AMERICAN BIRD SONGS (Volume !) 


Six ten-inch vinylite records, twelve sides. “Of 
immense interest and value to every bird lover.” 
—Science Review $8.50 postpaid 


Mail this coupon today! 
To: COMSTOCK PUBLISHING COMPANY, Inc. I 
Roberts Place, Ithaca, New York 


d albums of Bird Songs, Vol II 
$1, each ad albums of Bird Songs, 


50 each, postpaid 


Return If I am in any way dissatisfied, I ma 
return the al 10 ans oy be | 
refund: 
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Garceau RECORDING 
PSYCHOGALVANOMETER 


@ For the study of the 
psychogalvanic _ reflex 

and skin resistance. 

The instrument is 
direct-reading and gives 
a written record of the 
reaction of the patient. 


$775.00 


Garceau 


CLINICAL DERMOHMETER 


For clinical and experimen- p 
tal investigation of diso 
involving sympathetic reac- 
tion, such as pain reflexes. 
In the psychological labora- 
tory, the instrument has a 
well-known application as a 
so-called “lie detector”. Re- 
sistance is read directly from 
a calibrated dial. Small vari- 
ations, greatly magnified, are 
shown on the meter. Batte 
operated. Price ... .$115. 


ELECTRO-MEDICAL LABORATORY, INC. 
New Address—SOUTH WOODSTOCK, VERMONT, U.S.A. 
Pioneer manufacturers of the electroencephalograph 


DAYLIGHT: 
FLUORESCENCE 
TESTER 


Hundreds of users in laboratory, field and factory now make 
fluorescent checks quickly and easily—in broad daylight—with 
the Menlo Fluoretor (blacklight). 

Exclusive dark chamber holds comparison test tubes, solid 
samples, powders or fluids. Neoprene viewing cone excludes 
surrounding light for examination of large areas. 

Choice of filtered 2537 or 3650-63 Angstrom frequencies; 
interchangeable head for alternate frequency. Transmission 
curve with every instrument. Standardized mercury-vapor 
discharge tubes. troublefree. Portable—weighs 
less than 2 pounds, read 4 to use. Models for operation from 
either two standard flashlight batteries or 110-120 v AC. 
Write for brochure, data on U-V use in your field. 


MENLO RESEARCH LABORATORY 
Drawer A-8, Box 522, Menlo Park, Calif. 
DEALER INQUIRIES INVITED 
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Razor Blade Holder for 
Standard Microtome 


SECTIONING 


THE INTERNATIONAL ULTRA-THIN 
SECTIONING MICROTOME is the first 
complete instrument developed particularly for 
cutting sections in the ultra-thin range. Designed 
to meet the exacting requirements of the electron 
microscopist, it is equipped with a high precision 
worm gear reduction feeding mechanism de- 
signed to advance the specimen in increments 
of 440 micron and to permit the selection of 
thickness from }40 to 1 micron. Also available 
is a special holder for methacrylate embedded 
specimens and a glass knife holder. For a dis- 
cussion of the effectiveness of this instrument 
and the technique used see “Development and 
Use of the Minot Rotary Microtome for Thin 
Sectioning” by Geren & McCulloch, Experi- 
mental Cell Research, February, 1951. 


THE INTERNATIONAL MINOT RO- 
TARY MICROTOME, STANDARD 
MODEL, basically the same instrument as de- 
scribed above, but designed for the rapid routine 


INTERNATIONAL EQUIPMENT CO. 
1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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ULTRA-THIN 


MICROTOME 


serial sectioning of paraffin-embedded specimens. 
Extremely accurate in construction, it is equipped 
with a feeding mechanism permitting sectioning 
in any desired thickness from 2 microns to 16 
microns, in increments of 2 microns. The excel- 
lent design and precision construction of this in- 
strument are attested by the fact that they form the 
basic design of the Ultra-thin Sectioning Model. 


INTERNATIONAL SAFETY RAZOR 
BLADE HOLDER. Ir. addition to the standard 
Microtome knives currently available, the Inter- 
national Standard Model Microtome will also 
accommodate this Safety Razor Blade Holder. 
Excellent for routine sectioning, it holds the 
standard Gillette type Microtome blades and 
eliminates bothersome honing of knives. Fur- 
nished complete with screw driver, extra screws, 
ten blades and leather-bound box. 

Prompt shipment on all items from your Labora- 
tory Apparatus Supply Dealer. Write us for 
descriptive Bulletin and Article Reprints. 


Ultra-thin Sectioning 
Microtome 
“a Standard Model Minot 
Rotary Microtome 
= 
| 
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New high intensity ultra-violet mono- 
chromatic illumination with reflect- 
ing-refracting ultra-violet optics gives 

twice the resolving power attainable in the 
visible portion of the spectrum. They are 
capable of disclosing differential absorption 
of biological materials at high numerical aper- 
ture. The new Bausch & Lomb Grating Mono- 


@ Linear dispersion 
(Unobtainable with other types of 
monochromators) 


© High aperture 


chromator offers important advantages to Wide 
expand the scope of B&L U-V Optics... to (With high intensity in the low U-V range) 
open new horizons in cancer microscopy: © Lower cost 


WRITE for complete information and a demonstration to Bausch & 
Lomb Optical Co., 642-10 St. Paul St., Rochester 2, N. Y. 


Bausch & Lomb Monochromator 
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The Application of Ecological Research 
to Aquiculture and the Fisheries’ 


Curtis L. Newcombe 
U. S. Public Health Service, San Francisco, California 


HERE IS A WIDESPREAD BELIEF that 

the era of a successful aquiculture is just 

around the corner; that farming the nation’s 

ponds and lakes and the estuarine waters 
along the continental shores is quite as practical as 
the age-old practice of farming the soil. Without dis- 
paraging the invaluable aquicultural results that have 
accrued during the past decade or so, I think it must 
be stated frankly that major obstacles are still ahead 
of us. Lest we be discouraged, it may be well to re- 
member that soil farmers are not altogether happy in 
their present situation, despite the highly specialized 
scientific agriculture that has evolved since the turn 
of the century. In 1939, of the six million or so farm 
families in the nation, 65 per cent grossed less than 
$1,000 cash annually. More than one million had a 
gross annual cash income of $250 or less (last avail- 
able census figures). Competent agricultural opinion 
is that the relative picture today is probably similar 
to that of 1939. 

I refer to the soil farmer, not only because aquatic 
biologists can learn much from his experience, but also 
because there is often a decided interdependence be- 
tween him and the fisherman. Shortsighted farm prac- 
tices have not only depleted soils of their natural 
productiveness, but they have silted up numerous 
rivers, lakes, streams, and bays throughout the nation, 
causing deterioration of the aquatic environment for 
economically important species. Watershed protection 
is probably the greatest single all-embracing need of 
the farmer and the fisherman alike. Natural spawning 
grounds for anadromous species in important West 
Coast streams have been destroyed or greatly reduced. 
Once-permanent streams are now seasonal. The imprint 
of pollution is accentuated with changing flows. On 
the Pacific Coast, perhaps the most striking example 
of wanton destruction by man-made erosion and pollu- 
tion is San Francisco Bay. Here an oyster fishery has 
been extinguished, and the fin fisheries seriously re- 
duced. On the Atlantic Coast, the productivity of the 
Chesapeake oyster grounds has likewise undergone 
irreparable damage. But the case of the soil farmer, 
historically, is quite different from that of the water 
farmer. The soil farmer owns his land, and his success 
is largely dependent on his diligence and ingenuity. 
Water, on the other hand, is usually publicly owned; 
most progress is being made where it is not, Witness 
the great strides made in the field of private pond ecul- 

1 Presented in the symposium of the Ecological Society of 


America on “The Application of Ecological Knowledge to 
Human Affairs,’ Columbus, Ohio, Sept. 12, 1950. 
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ture in Alabama, and in oyster culture in Connecticut. 

In large bodies of water, whether they be lakes, 
rivers, or oceans, there is the very real problem of 
multiple ownership without multiple responsibility. 
Interest rests primarily in today’s catch with little 
thought of what remains for tomorrow. And this situ- 
ation brings us to the erux of our discussion—namely, 
the application of ecological knowledge to human 
affairs. I am reminded of the introductory sentence in 
a paper entitled “Fish Management, Looking For- 
ward,” presented in 1937 by Carl Hubbs before the 
American Fisheries Society. It stated, “The need for 
thorough, soundly planned, and adequately adminis- 
tered fish management is coming to be generally ap- 
preciated.” Referring to the past record of achieve- 
ment, he went on to say, “It is being realized that the 
well-meaning efforts of the past have been to a large 
degree haphazard, incomplete, imperfect, uncoordi- 
nated, nontechnical, and untested.” I believe the 
desideratum is here clearly indicated. Since 1937 im- 
portant progress has been made in the fish manage- 
ment field. Technological staffs have been imple- 
mented, experimental research has become intensified, 
population analysis has been perfected, and new edu- 
cational programs have been inaugurated. 


The picture for fresh-water fish management is 
perhaps more promising than for salt-water manage- 
ment. I suppose the shortage of protein during the 
second world conflict played a major part in the im- 
petus given oceanic fishery investigations since 1945. 
In any event, studies on a scale heretofore undreamed- 
of are in progress on the Pacific Coast of North 
America. One of these centers on the pilchard or sar- 
dine fishery, and I have elected to review events in the 
development of this fishery, first, because a crisis in it 
has offered a major challenge to administrators, biolo- 
gists, and fishermen alike; second, because it is in- 
trinsically an ecological problem; and third, because 
it is now presenting, although a little late, a classical 
example of a unified, balanced, cooperative effort in 
scientific management of a great marine resource. Let 
us hope that, when the full story is written, it will 
prove to be an analog of the halibut fishery of the 
North Pacifie Coast, developed so skillfully under the 
leadership of W. F. Thompson. 

A great deal has been written about the sardine 
since it became a major fishery during the first world 
war. Mention should be made of papers by Elmer 
Higgins, W. L. and E. C. Scofield, Frances N. Clark, 
R. B. Tibby, R. P- Silliman, 0. E. Sette, L. A. Wal- 
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ford, E. H. Ahlstrom, and their associates, among the 
American workers that have done so much to assure 
possibilities for a permanent and profitable future for 
this industry. 

I shall review briefly certain of the high lights in 
the utilization of this natural resource and the factors 
largely responsible for its disastrous decline from a 
peak California production of 726,000 tons in 1936-37 
to a low of about 110,000 tons in the 1946-47 season. 
Also, I shall refer to certain ecological data that ex- 
plain some fluctuations in the population. 

During the 1918-19 season, the sardine canning in- 
dustry yielded 75,000 tons. By 1936-37, it had become 
an oil business, and the tonnage was up to 726,000 
tons. Profit in oil was responsible for the increase, 
and despite California policy that the state fish crop 
should be used as food for man, reduction plants 
multiplied, legislative efforts and those of a minority 
of the producers notwithstanding. Scofield points out 
that in the early thirties leading producers were sup- 
porting the constructive efforts of the State Division 
of Fish and Game, and it appeared that disaster 
would be averted and that a rational management of 
the sardine harvest would result. But this was not to 
be. Reduction ships started to operate on the high seas 
outside state jurisdiction, and the economic balance 
was again upset. Understandably, the state legislature 
would not curtail the established shore industry em- 
ploying nearly 10,000 cannery workers while unregu- 
lated competition from reduction ships threatened to 
run the canners out of business. 

Biologists at the Terminal Island Laboratory were 
quite well aware that a major catastrophe was im- 
minent because the catch per unit of effort was on the 
decline, even though total catches continued to in- 
crease. Canneries that once handled 80 tons per day 
can now take 80 tons or more per hour. Numerous 
warnings were issued by the Division of Fish and 
Game as early as 1930 but, seemingly, research evi- 
dence was in itself insufficient proof. 

The decline started in 1937-38 and continued with 
alarming consistency until the 1946-47 season, when 
the California cannery catch reached a low of ap- 
proximately .110,000 tons. The monthly catch of an 
average vessel in 1946-47 was 50 per cent below that 
of the previous season, and in 1947-48 the catch again 
dropped 50 per cent below the 1946-47 take. Prac- 
tically all the fish were used for canning. Prices of 
raw fish were high, whereas oil and meal prices were 
down. Studies up to 1948 pointed to two main reasons 
for the decline—a drop in abundance caused by ex- 
tremely heavy fishing, and a simultaneous succession 
of many seasons of very poor spawning. This infor- 
mation had been available for several years and was 
repeatedly used as a scientific basis on which to warn 
the industry of its impending doom. Most of the in- 
dustry had ignored the warning signals. 

In the crisis, industry, state and federal administra- 
tors, and biologists took a decisive step. Industry ap- 
pointed a Sardine Industry Advisory Committee to 
work with the State Bureau of Marine Fisheries. Two 
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objectives were agreed upon: first, a temporary pre- 
gram of legislation embodying a size limit and a 
limitation in the number of fishing days and, second, 
a long-range legislative program of conservation. 

Even at this crucial stage industry failed to go all 
out in the gamble for survival. It did support some 
very important and highly constructive recommenda- 
tions of the State Bureau of Marine Fisheries. The 
summer canning industry, which draws upon imma- 
ture fish, was eliminated by industry-supported legis- 
lation. Also, the seasons were shortened by one month. 
Extremely important was the aid given by industry to 
legislative financial support of a truly great scientific 
research program, now operating with an annual bud- 
get totaling more than half a million dollars. 

What about the present status of the population? 
The cannery and reduction plant catch in 1946-47 
was 110,000 tons, in 1947-48 it was 160,000 tons, and 
in 1948-49 the total was 335,000. The last catch would 
have been greater but for poor market conditions. 
Richard Croker, chief of the California Bureau of 
Marine Fisheries, has stated that, following 1939, 
there was not a really good spawning season until 
1947, although there was some spawning in 1946. 
The 1947 year class grew exceptionally fast. Together 
with the 1946 year class, it was, according to Croker, 
responsible for about 80 per cent of the 335,000-ton 
eatch in 1948-49. Some real benefit has also resulted 
from the restrictions on the season, as well as on the 
operation of the reduction plants at San Pedro and 
Monterey, and in the San Francisco Bay area. 

As I have pointed out, this major economic crisis 
in the largest fishery in the Western Hemisphere re- 
sulted in what is destined to be one of the greatest 
battles, if not the greatest battle, on record for the 
cause of scientific fishery management and conserva- 
tion. O. E. Sette, as early as 1943, proposed an ad- 
mirable cooperative research program designed to de- 
termine how fishing affects the sardine resource. I 
think it is worthy of emphasis that no fewer than 
eight groups, including industry, one federal and 
three state agencies, two educational institutions, and 
the Dominion of Canada, are pulling together toward 
a common purpose. We have in this instance, then, a 
striking example of the application of biological 
knowledge to an economic problem. Thousands of 
plant workers and boat crews, from Lower California 
to British Columbia, are dependent on the industry, 
and the nation’s supply of proteins and fats is in- 
fluenced by the fishery. 

Knowledge of how the ecological factors of the 
marine-environment influence the size and composition 
of the catch is quite as important as an understanding 
of how fishing intensity affects the population. At 
present, there are two primary biological considera- 
tions in the sardine problem. One of these is the size 
of the year classes, which are now known to vary 
enormously. According to Croker,? the time between 

*I am indebted to Richard Croker, and to J. L. McHugh, 


of the Scripps Institution of Oceanography, for reading this 
manuscript and providing valuable comments. 
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good or poor classes varies from one year to several. 
That brings us to the all-important question concern- 
ing the factors that cause the success or failure of a 
spawning. To answer this query the extensive oceano- 
graphic and biologie investigations now in progress 
were initiated. 


In the interest of brevity, I shall refer only to the 
temperature and food factors in their relation to sar- 
dine production. One can scarcely avoid mention of 
the temperature factor in view of the enlightening 
conclusions reached by Hubbs in his analysis of 
temperature as a determinant in the distribution of 
marine fishes along the Pacific Coast of North Amer- 
ica. His analysis of the changes in fauna with changes 
in ocean temperatures forces a consideration of how 
temperature affects the sardine population. Walford 
and Mosher, in their study of the age of adult sardines 
by scales and the effect of environment on first year’s 
growth, correlated deviations from the temperature 
norm with anomalies in the calculated first year’s 
growth. They pointed out that the northwest winds 
prevailing along the coast of California during spring 
and summer produce upwelling of colder waters, 
which bring nutrients to the surface, thus making 
them available to the plankton on which sardines feed. 
Yearly deviations from normal wind foree were found 
to be correlated positively with anomalies in the first 
year’s growth of the sardine. In general, the correla- 
tions indicated that growth during the first year is 
favored by a sustained presence of diatoms at opti- 
mum abundance which, in turn, is favored by up- 
welling that brings low temperature and high surface 
salinity. 

In 1939 a striking inconsistency occurred. There 
was a lack of correlation between growth, on the one 
hand, and diatom persistence and surface salinity, 
on the other, as well as between surface temperature 
and surface salinity. Although the surface water at La 
Jolla was abnormally warm in 1939, it was also ab- 
normally saline. The diatom count was high, but 
growth of 1939 fish was subnormal. The explanation 
seems to be that oceanographic conditions were ex- 
ceptional, resulting in a northward extension of en- 
vironmental influences favoring spawning. In that 
year sardine eggs and larvae were collected as far 
north as the Oregon coast, where growth is slower. 
Thus, the northern extension of the range of the 1939 
year class may account for its abnormally low first 
year’s growth in spite of the apparently favorable 
food supply in Southern California. 

T am reminded of a parallel instance in the Bay of 
Fundy during 1930, when I was studying the growth 
of Mya arenaria. Studies of the effects of temperature 
and diatom abundance on the growth of the soft- 
shelled clam had indicated that growth usually reached 
a standstill by November. However, in 1930, it con- 
tinued into December. The explanation seemed to lie 
in a northward extension of oceanographic conditions 
that normally stopped at Cape Cod, with the result 
that an unseasonal diatom population prevailed 
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throughout the fall season and into early winter, as 
shown by the work of Viola Davidson. Hence, it 
seemed reasonable to believe that the food factor ae- 
counted for the unusually late growth. 

Clearly, the formation of the annual ring of the 
Mya shell and the sardine scale ring is determined by 
a delicate, but nonetheless real, balance. The useful- 
ness of this biological ring in commercial fishery in- 
vestigations is well known. It represents one scientific 
contribution that has received wide acceptance by the 
nonscientist in the field of administration. In fact, 
during the past ten years there has been copious evi- 
dence of change from the one-time aversion of admin- 
istrators to biological interpretations. Respect for 
scientific facts has manifestly grown in recent years, 
and I think the fish industry has gained by the costly 
lesson of the sardine episode. Certainly, the contribu- 
tions of the California biologists are no longer in 
danger of frontal assault or even skeptical indiffer- 
ence. Concrete, incontrovertible observations and ex- 
perimental evidence are insured against repudiation, 
whereas theoretical abstractions fail to convinee. To 
effect closer cooperation among industry, administra- 
tion, and science, effort should be directed toward 
more effective organization of research facilities. 
Such organization is now taking place, thanks to large 
governmental expenditures. We find ourselves think- 
ing in terms of complex population problems, reduc- 
ing biotic community interactions to mathematical ex- 
pressions; and even more encouraging is the fact that 
industry, in not-too-isolated instances, is using some 
of the very same terms. This is a sign of progress. 
Committee reports to the Congress are, I believe, 
progressively more technical and, I might say, con- 
vineing. Witness the new annual appropriation of 
about one million dollars for Pacifie Ocean tuna in- 
vestigations. This marks the beginning of a new era 
in fishery research, made possible because biologists 
are at last concerning themselves with the practical 
problem of production. 

The time for this realistic approach is long overdue. 
Natural populations on land and in the sea are fast 
disappearing. We seek a normal population, a normal 
biotic community, a normal factorial pattern as a base 
for understanding population balances. Applied 
biology may furnish an explanation for years of 
plenty, as well as for years of scarcity. But what is 
plenty? Too often a year of profitable catch is con- 
sidered to be a year of plenty. To the sardine in- 
dustry, 1936-37 was a year of plenty. But we know 
now that catch per unit of fishing effort, rather than 
total take, is the critical index of abundance. 

I have referred with some optimism to the gains 
registered in the field of scientific fishery management 
within the past decade. Perhaps the primary reason 
for encouragement is the progress toward a particular 
goal, namely, teamwork. It is working in the sardine 
industry. It can be made to work in other fishing 
industries. No greater proof of the imperative need 
for teamwork in scientific affairs is the wastage of our 
heritage in natural resources by that monstrous spec- 
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tacle, soil erosion. Once scarcely associated with fish 
production, today its prevention is the hope of thou- 
sands of fishermen; in fact, the prevention of soil 
erosion could be their salvation. 


In concluding these remarks, I wish to emphasize 
the role played today by applied ecology in sport 
and commercial fisheries. We meet it on every hand. 
The primary problems in fresh-water fisheries today 
concern interrelations between species, and population 
balance. In the ocean, interest centers on the effect 
environment exerts on population numbers. If, 
through careful study, the uncertainties can be elim- 
inated, at least in large part, then the road is clear 
to measure the influence of the fishery on the mainte- 
nance of a high economic level of production. 

All this investigational subject matter goes by a 
variety of names, but I can think of none more ap- 
propriate than applied ecology. The time has come to 
erystallize our thinking in regard to these particular 
categories of knowledge, to encourage a uniform 
terminology, and to utilize an old and well-established 


concept—namely, the application of science to human 
affairs. 
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Technical Papers 


Ultracentrifugal Studies of y-Globulins 
Prepared by Electrophoresis-Convection 


John R. Cann, Raymond A. Brown," S. J. Singer, 
John B. Shumaker, Jr., and John G. Kirkwood 


Gates and Crellin Laboratories of Chemistry, 
California Institute of Technology, Pasadena” 


The development in recent years of chemical and 
physical methods for the fractionation of human and 
animal blood plasma and serum has made possible the 
separation of certain components in a state of high 
purity and others in varying degrees of purity. The 
physical chemical characterization of the various 
plasma proteins is important from both a theoretical 
and a practical point of view. First, it yields informa- 
tion as to the molecular characteristics of these ma- 
terials, thus giving insight into their reactions and 
physiological activity and an understanding of those 
properties that must be employed in the further de- 
velopment of fractionation procedures. It is also in- 
dispensable in following the fractionation and assur- 
ing uniformity of the products. Electrophoretic 
analysis has proved well suited as a criterion of 
purity, and ultracentrifuge studies have been most 
useful in detecting subtle changes in protein fractions 
both during preparation and during storage. 

Of particular interest to the immunologist and im- 
munochemist is y-globulin, since this electrophoretic 


1 Postdoctorate fellow of the National Institutes of Health, 
USPHS, Bethesda, Md. 
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component of serum contains antibodies against a 
variety of pathogenic agents and other antigens. A 
number of ultracentrifugal studies of human y-globu- 
lin, prepared by the low-temperature ethanol frac- 
tionation procedure, have been reported. In 1944 Wil- 
liams and his co-workers (1) reported studies on 35 
preparations of Fraction II of plasma. Electropho- 
retically these materials analyzed about 87%, and in 
some cases to 95%, y-globulin, the main impurities 
being 6-globulin and albumin. Ultracentrifugal studies 
of these preparations revealed about 5% slow-moving 
component with sedimentation constant of S=4-5 
Svedberg units, 75% normal component with S=7, 
and 20% fast-moving component with S =8-18. The 
slow-moving component presumably represented al- 
bumin, at least in part. The amount of fast-moving 
component, in large part y-globulin, was quite uni- 
form in nearly all preparations. Since that time 
Deutsch and his co-workers (2-4) have studied a 
number of y-globulin fractions with different elec- 
trophoretic mobilities and purities of 95-99% as 
judged by electroproresis. In the ultracentrifuge at 
least 3 components with average sedimentation con- 
stants of S =7, S = 8-12, and S = 18-20 are discernible. 
It has been found that as the mobility of these frac- 
tions increases from -—0.97x10-° em? sec v- to 
- 2.63 x10- at pH 8.6, the percentage of S=7 com- 
ponent decreases from about 89 to 57%, with a corre- 
sponding increase in the heavier components. Nichol 
and Deutsch (5) have reported that 93% of one 
preparation of y-globulin sedimented with S =7. 
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TABLE 1 
CHARACTERIZATION OF y-GLOBULIN FRACTIONS 


Electrophoretic Ultracentrifugal 


analysis analysis 
234 
& x 
Oe bo 
Ai > 
(a) Prepared by electro- 
phoresis-convection 
Normal human serum 98 1.32 99% S= 6 
from single donor 1% 8=18 
stored 10 months at 
3° C 
Normal human serum >98 1.25 99% S= 6 
from single donor 1% S=18 
2 days old 
High-titer, human Rh >98 0.92 99% S= 6 
antiserum 1 week old 1% S=18 
Pooled human serumfrom 96 = 1.38 95% S= 6 
150 donors 4 days old 25% S8= 8 
‘2.5% S=18 
Bovine serum from single 95 1.28 99% S= 6 
slaughterhouse steer 1% S=18 
4 days after collection 
Bovine serum from single 82 1.48 99% S= 6 
slaughterhouse steer 1% S=18 
1 week after collection 
Pooled, high-titer, anti- 
RBG rabbit serum 
stored several months 
in deep freeze >98 1.18 >99%8= 
(b) Prepared by ethanol 
fractionation : 
Armour’s Fraction II >98 1.47 93% S= 6 
7%S8S= 8 
Fraction G obtained from > 98 2.25 75% S= 6.5 
Armour’s Fraction IT 25% S = 8-12 


Recently Smith and D. M. Brown (6) have reported 
studies of the sedimentation behavior of bovine y,- 
and y,-globulin, prepared by ethanol fractionation, 
and two fractions of y-globulin separated by elec- 
trophoresis-convection from Armour’s Fraction II of 
bovine plasma, also prepared by ethanol fractiona- 
tion. In each instance, the main component, 80-90% 
of the total sedimenting material, had a sedimentation 
constant of about S=7, and was always associated 
with a second component of about S = 10. These work- 
ers also found that equine y- and T-globulins contain- 
ing high tetanus antitoxic activity likewise contain 
components that sediment at about 7S and 108. 
Components with larger sedimentation constants were 
not detected in these preparations. 

On the basis of preliminary studies by Savat (7), 
which indicate that electrophoretically separated y- 
globulin of various species shows little or none of the 
S=8-12 component, Cohn, Deutsch, and Wetter (2) 
conclude that there is an uncertainty as to whether 
this component of y-globulin is a new component 
formed during the chemical fractionation procedure. 
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In view of this it appeared desirable to carry out 
ultracentrifugal studies on y-globulins separated from 
the sera of various species by electrophoresis-convec- 
tion. This method of fractionation of proteins in solu- 
tion is a mild physical one that achieves separation of 
the components of a protein mixture by making use 
of small differences in their mobilities and isoelectric 
points. The details of construction and operation of 
the electrophoresis-convection apparatus and its ap- 
plication to the fractionation of the serum proteins 
have been described previously (8). 

y-Globulin was separated from normal human and 
bovine sera by fractionation at pH 7.0. Fractions of 
y-globulin were obtained from a high-titer, anti-Rh 
human serum and pooled, high-titer, anti-RBG rabbit 
serum® by fractionation at pH 8.1 and 7.5, respee- 
tively. Fractionations were carried out in phosphate 
buffer, ionic strength 0.1, for 48 hr at field strengths 
of 1.5-2 v/em. After removal from the electrophoresis- 
convection apparatus, solutions of the normal human 
and bovine y-globulins were dialyzed against 
Na,HPO, solutions, ionie strength 0.05, for 24 hr at 
3° C, and then dried by lyophilization. Samples for 
electrophoretic analysis were dissolved in distilled 
water and equilibrated against buffer at 3° C. The 
solutions of the y-globulin fractions from the anti-Rh 
serum and the rabbit antiserum were concentrated by 
pervaporation. Portions were then equilibrated 
against either buffer or saline solutions at 3° C. 

Electrophoretic experiments were carried out on 
0.8-1% protein solutions in barbital buffer, pH 8.6 
and ionic strength 0.1, at a field strength of 8 v/em 
for 2 hr. The results of the electrophoretic analyses 
are presented in Table 1. The preparations analyzed 
from 82% to more than 98% y-globulin, the principal 
impurity being 6-globulin. 

The ultracentrifuge used in these studies is a 
synchronous-motor, direct-drive instrument designed 
and built in the Chemistry Department of this insti- 
tute. A detailed description of it will appear else- 
where. Runs were performed at 53,160 rpm at 21°- 
22° C on 0.8-1% protein solutions. Sedimentation 
was followed by the usual Philpot-Schlieren optical 
method. The sedimentation constants reported in this 
paper are those determined in the particular solutions 
studied, and are not values extrapolated to zero con- 
centration. The human and bovine y-globulins were 
studied in barbital buffer, pH 8.7 and ionic strength 
0.1; and the rabbit y-globulin fraction in 0.15 M NaCl. 
Several representative sedimentation patterns are 
shown in Figs. 1, 2, and 3. 

The electrophoretic and sedimentation patterns of a 
y-globulin preparation from normal human serum 
from a single donor are shown in Fig. 1. In the case 
of the y-globulin preparations from human sera ob- 
tained from single donors, about 99% of the material 
sedimented as a single component, with a sedimenta- 

* Serum of rabbits immunized against bovine +-globulin-p- 
azophenylarsonic acid. R refers to the azophenylarsonic acid 
and BG to the bovine y-globulin. This serum and the anti- 


bovine serum albumin rabbit serum used in this study were 
kindly supplied by Dan Campbell. 
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Fic, 1. (a) Electrophoretic pattern of y-globulin of normal 
human serum, individual donor; (b) sedimentation patterns 
of y-globulin of normal human serum, individual donor; (c) 
sedimentation patterns of y-globulin of pooled, normal human 
serum, about 150 donors. 


Fic, 2. Sedimentation patterns of (a) Fraction G of Ar- 
mour’s Fraction II, Sample A, 3,100 sec; (b) Armour’s Frac- 
tion II, Sample B, 3,180 sec; (c) y-globulin separated from 
normal bovine serum, individual slaughterhouse steer, by 
electrophoresis-convection. 


3120 Sec 


Fic, 8. Sedimentation patterns of a fraction of y-globulin 
separated from pooled, high-titer, anti-RBG rabbit serum by 
electrophoresis-convection. 


tion constant of about S = 6. The trace component had 
a sedimentation constant of about S=18. In the case 
of the y-globulin of the pooled normal human serum, 
95% sedimented as a single component with S=6, 
2.5% as a component with S=8, and 2.5% as a com- 
ponent of S=18. 

The bovine y-globulins prepared by electrophoresis- 
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convection analyzed greater than 99% of a single 
component with S=6, the trace component having a 
sedimentation constant of S=18. As control experi- 
ments, a sample of Armour’s Fraction II of bovine 
plasma, prepared by ethanol fractionation, and Frae- 
tion G of bovine y-globulin were studied. The 
Armour’s Fraction II analyzed greater than 98% 4- 
globulin, with mean mobility —-1.47x10- at pH 8,7, 
Fraction G, with mean mobility of 10-5, had 
been previously separated by electrophoresis-convee- 
tion from another sample of Armour’s Fraction II 
(8), and was one of the fractions studied by Smith 
and Brown (6). Ultracentrifugal studies of Armour’s 
Fraction II and Fraction G were carried out in barbi- 
tal buffer and 0.1 M NaCl, pH 6.5, respectively. The 
Armour preparation analyzed 93% of S=6 conm- 
ponent and 7% of S=8 component; Fraction G, 75% 
of S=6.5 and 25% of S=8-12. Sedimentation pat- 
terns of Armour’s Fraction II, Fraction G, and y- 
globulin prepared from normal bovine serum by elee- 
trophoresis-convection are compared in Fig. 2. 

To within the limitations of the resolving power of 
the optical system, the fraction of y-globulin from 
high-titer, ‘anti-RBG rabbit serum sedimented as a 
single component with sedimentation constant of 
S=6. This result is particularly interesting in that 
this fraction was 50% precipitable by the R-antigen. 
Thus, the anti-R bodies sediment at the same rate as 
normal y-globulin. Campbell and co-workers (9) have 
found a light-scattering molecular weight of 158, 
000+10.000 for purified anti-R body prepared by 
dissociation of specific precipitates. This is the ae- 
cepted value for normal rabbit y-globulin. Several 
samples of y-globulin prepared by (NH,),SO, frae- 
tionation of pooled, high-titer antibovine serum al- 
bumin rabbit serum were also studied. These materials 
were about 20% precipitable by bovine serum al- 
bumin. Ultracentrifugal analyses of these materials, 
carried out in phosphate buffer, pH 7.6 and ionic 
strength 0.1, showed about 99% of one component, 
with a sedimentation constant of about S=6 and 
about 1% of a component with S=18. Nichol and 
Deutsch (5) have studied rabbit y-globulin prepared 
by ethanol fractionation. Ninety-five per cent of their 
preparation sedimented as a component with sedi- 
mentation constant of S=7. 

The results presented here are in contrast to the re- 
sults of sedimentation studies on y-globulins prepared 
by ethanol fractionation. Except for the case of the 
y-globulin derived from the pooled human serum, 
which contained about 5% of material with S = 8-20, 
an amount much smaller than is usually found with 
ethanol fractionated samples, all the y-globulins pre- 
pared by fractionation by electrophoresis-convection 
were about 99% one component. We have thus 
shown that this latter method of fractionation does 
not produce components with S=8-20, and have 
eliminated Seitz filtering, lyophilization, pervapora- 
tion, and prolonged storage of the sera either at 3° C 
or in the deep freeze as causes of their appearance. 
Although it seems likely that the S = 8-20 components 
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of y-globulins prepared by ethanol fractionation are 
new components formed either during the fractiona- 
tion procedure itself or during manipulation of the 
fractions, the possibility cannot be excluded on the 
basis of our results that the S=8-20 components 
either appear in connection with the pooling of the 
individual sera or are present in some, although not 
all, individual sera. 
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Unusual Fracture Traverse in Fluorite 


Carl A. Zapffe 
Baltimore, Maryland 


For the past several years the microscope technique 
fractography has been studied in the author’s labora- 
tory, particularly under sponsorship of the Office of 
Naval Research, and, in the course of investigating 
the fractographic technique as a possible tool in 
mineralogy (1), some interesting and informative pat- 
terns were observed. One of these, for fluorite, war- 
rants particular mention. 

In Fig. 1 a cleavage traverse appears that is typical 
of patterns for good crystalline specimens of fluorite. 
This particular sample was a single crystal provided 
by N. W. Buerger, of the U. S. Naval Postgraduate 
School in Annapolis, Md. Cleavage, as is customary, 
has followed octahedral planes to provide the photo- 
graphed facet, and an intersecting cleavage profile 
crosses the field. Instead of fracturing on a single 
plane, however, the separation has visibly progressed 
along a succession of parallel lamellae, producing a 
tearline structure of rather regular features. The 
angularity of the markings suggests a relationship of 
the tearline phenomenon to erystal structure, and close 
observation of the fractograph will disclose a fine 
structure both as superficial striae and as a minute 
stepwise progression of the tearlines. These suggest a 
subtle imperfection structure of regular type, such as 
that postulated by the micellar theory (2), but the 
pattern is otherwise conventional. 

In Fig. 2, however, an elaborate structure is dis- 
played, one that does not submit readily to conven- 
tional theories for erystal structure and fractological 
behavior of the solid state. The specimen is poly- 
crystalline fluorite from Ferry County in the state of 
Washington, submitted by Grant M. Valentine, of the 
Department of Conservation and Development. The 
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Fie, 1. Fractograph of octahedral cleavage in fluorite, re- 
vealing crystallographic features and suggesting a lamellated 
structure of the crystal. (x 175.) 


Fre. 2. Unusual fracture traverse in a fluorite crystal, 
showing an elaborate pattern of unsolved origin. (x 237.) 


field of the fractograph lies within the boundaries of 
a single grain. Accordingly, because the entire field 
has a common molecular orientation, the pattern seems 
clearly to indicate either (a) growth imperfection of 
the lineage or dendrite type, or (b) complex stress- 
strain relationships whose cause is unknown. 

If it is a matter of growth imperfection, the over-all 
molecular structure can be understood to have 
achieved an approximately uniform orientation at the 
time of the original growth of the crystal; but 
throughout that growth there became distributed the 
observed elaborate pattern of imperfection. The micel- 
lar theory (3) accounts for such patterns on the basis 
of a deposition of molecular clusters, or micelles, from 
the liquid state. The molecular structures of the indi- 
vidual micelles maintain the approximate orientation 
common to the field, thereby constituting the defined 
monocrystal, but a displacement is suffered among the 
micelles themselves. Fracture, influenced by paths of 
minimum cohesion, tends strongly to proceed along 
the intermicellar and interlineage boundaries, thereby 
depicting the imperfection architecture, of which the 
fractograph in Fig. 2 may be an excellent example. 

If the pattern is not directly referent to historical 
features of crystal formation, it must then express 
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complex configurations in the transient rupturing 
stress, such as those illustrated by Kies, Sullivan, and 
Irwin (4). 

In either case, the fracture traverse exhibits marked 
characteristics, the interpretation of which must lead 
to important information concerning the nature of 
cohesion and dehesion in the solid state. 
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Density of Polystyrene Latex by a 
Centrifugal Method 


H. Kahler and B. J. Lloyd, Jr. 


National Institutes of Health, 
National Cancer Institute, Bethesda, Maryland 


Particulate densities in solution or the reciprocal of 
the partial specific volume have been determined by a 
number of investigators by centrifugal means. The 
method used has involved the determination of the 
density of solvent for which the velocity of sedimenta- 
tion of the particles is zero. This was done either by 
extrapolation of the velocity-density relation from low 
solvent densities to the iso-density point, by inter- 
polation between low and high densities of solvent, or 
by experimentally adjusting the density of the solvent 
to the point at which no sedimentation occurred. 

For a review of the work prior to 1942 the reader 
is referred to the article by Markham, Smith, and 
Lea (1). Similar investigations have since been re- 
ported (2, 3). 

The idea oceurred to us of arranging a density 
gradient in the centrifuge tube in such a manner that 
the sedimenting particles would concentrate in the 
central part of the tube at the position where the 
densities of the particles and solvent were equal. This 
would be accomplished by establishing a constant 
density gradient so that in the upper part of the tube 
the particles would be more dense than the solvent, 
whereas in the lower part of the tube the particles 
would be less dense than the solvent. A constant den- 
sity gradient (linear density scale) between the ex- 
tremities of the solution would permit by a simple 
distance measurement the determination of the density 
at any point in the tube, the density of solvent at the 
concentration band being the density of the particles. 

As a trial material to test the method, polystyrene 
latex, lot 580G, Dow Chemical Company, was chosen. 
This has been reported to have a density of 1.052 (4), 
1.053 (5), and 1.054 (6). 

For centrifugation, the standard 35° angle rotor 
holding 5-ml tubes and a swinging tube rotor (7) 
holding 1.5-ml tubes were used. The latex, .01% to 


1 This value was obtained for material in the dry state. 
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Fic. 1. Five tubes removed from angle rotor and mounted 
in holder. Tubes contain 5 ml .01% latex in sucrose +1% 
NaCl, densities ranging from 1.030 at top to 1.099 at bottom 
of tubes ; centrifuged 2 hr at 500 rps. Position of meniscus 
at M concentrated band of latex at B and apparent direction 
of sedimentation indicated by arrows. 


.03%, was suspended in 5 solutions of graded density, 
first calculated from known concentrations and then 
checked by pycnometer measurements. The solvents 
used were sucrose and heavy water with 1% NaCl 
added. After centrifuging for 2-4 hr, depending on 
the gradient in density, the tubes were removed from 
the rotor and the position of the concentration band 
was measured. In some cases they were photographed 
using side illumination to obtain scattering with little 
direct transmission (Fig. 1). 

In the swinging tube rotor 6 tubes with heavy water 
and NaCl as solvent were used, and in the angle rotor 
14 tubes were used with sucrose and NaCl. The great- 
est density range used was 1.030-1.099, and the small- 
est was 1.052-1.061; the most satisfactory was found 
to be 1.048-1.065. With too large a range the concen- 
tration band is narrow and sharp, but the accuracy 
is small because a small error in the determination of 
the band position introduces a large error in the 
density. With too low a gradient the band is broad 
and diffuse, and the time of centrifugation must be 
unduly prolonged. 

In the case where the iso-density point of the solvent 
extends over several millimeters a double band builds 
up. Each edge of the constant density region acts as 
a barrier for the sedimenting material, giving a high 
concentration at the edges of the constant density 
region and the original concentration in the center 
of the band, since no motion occurs within the region. 
The measurement under these conditions is made from 
the meniscus to the center of the double band. 

The value obtained from six runs was 1.055 + .001. 
No significant difference could be detected between 
sucrose and heavy water as solvents. The concentra- 
tion of latex in the central band was of the order of 
ten times the original concentration. 

The gradient density method is simple and rapid 
and is not appreciably affected by viscosity or other 
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hydrodynamic factors. There was no significant dif- 
ference between sucrose and heavy water as solvents, 
and since Sharp and Beard (5) found the same den- 
sity in heavy water and albumin, it follows that the 
density is the same, within experimental error, in all 
three solvents. The same densities were obtained in the 
angle and swinging tube rotor. The value obtained 
for the density of the latex sample used, 1.055, is in 
fair agreement with the reported values of 1.052, 
1.053, and 1.054 obtained by other methods. 

The density gradient method should, when applied 
to purification problems, lead to a separation of par- 
ticles having different densities, irrespective of their 
size. 
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Prolongation of Thiopental Anesthesia in 
the Mouse by Premedication with 
Tetraethylthiuram Disulfide (“Antabuse”’)* 


Nicholas J. Giarman, Ferdinand H. Flick,” 
and Joseph M. White 


Department of Pharmacology, Yale University 
School of Medicine, New Haven, Connecticut 


It has been our purpose in this work to investigate 
certain substances, commonly encountered in clinical 
practice or occurring naturally, that are potentially 
eapable of prolonging the anesthesia produced by 
thiopental. Brodie et al. (1) have shown that thio- 
pental undergoes incomplete side-chain oxidation to 
a carboxylic acid in its metabolism by the normal 
mammal. The compounds that fell in our sphere of 
interest, therefore, have been those that might inter- 
fere with such oxidation. Reducing agents such as 
ascorbic acid and cysteine have, in fact, been found 
to potentiate thiopental anesthesia, presumably 
through this mechanism (2). 

Tetraethylthiuram disulfide (“Antabuse”) has 
achieved some clinical usefulness in the treatment of 
chronic alcoholism, probably by virtue of its blocking 
of the oxidation of ethyl aleohol at the acetaldehyde 
stage (3). It has been shown, further, that this in- 
hibition by Antabuse is antagonized by “Ferroascor- 
bin” solution’ (4). The recent report by Richert and 


1This work has been supported by the James Hudson 
Brown Fund of Yale University Medical School. 

* Candidate for the M.D. degree at Yale University School 
of Medicine. 

*“Ferroascorbin” solution contained 27.5% FeSO,-7H,O 
and 1.25% ascorbic acid in distilled water. 


July 13, 1951 


co-workers (5) that Antabuse can inhibit rat liver 
xanthine oxidase stimulated our interest in this com- 
pound. It seemed possible that Antabuse might pro- 
long thiopental anesthesia through this inhibition. 
Therefore, the effect of Antabuse on thiopental 
anesthesia in the mouse, and the influence of Ferro- 
ascorbin on this interaction, were studied. 


TABLE 1 
INFLUENCE OF ANTABUSE ON THIOPENTAL ANESTHESIA 
IN THE MOUSE AND FAILURE OF FERROASCORBIN TO 
INHIBIT THIS INFLUENCE 


Mean duration 


Group No. animals of anesthesia 
(min) 
1 Thiopental control 20 4.7 
2 Antabuse plus 
thiopental 10 256.2 
3 Antabuse plus 
thiopental plus 
Ferroascorbin 5 221.5 


Three groups of adult male albino mice (Carworth 
Farms), weighing 23-25 g, were selected at random. 
The anesthesia time in all three groups was determined 
for 30 mg thiopental/kg given intravenously. The 
criterion for recovery from anesthesia was the return 
of the righting reflex. The three groups were given the 
following medication prior to the determination of the 
anesthesia time: 


Group 1: No premedication. 

Group 2: Premedication with Antabuse. Each animal 
received a daily oral (by intubation) dose of 25 mg 
Antabuse for 3 such doses. 

Group 3: Premedication with Antabuse, and postmedica- 
tion with Ferroascorbin. Each animal received Antabuse 
as in Group 2. On the third day, the injection of thio- 
pental was immediately followed by 0.1 ml Ferroas- 
corbin solution given intravenously to each animal. 


The results of these experiments are summarized 
in Table 1. 

This sixtyfold increase in thiopental anesthesia time 
produced by Antabuse is by far the most powerful 
effect of this type observed by us in our studies. De- 
terminations of anesthesia time in Group 2 at random 
during the premedication period revealed no prolonga- 
tion until after 3 days of the premedication period 
had elapsed. The ferrous iron and ascorbic acid solu- 
tion, it may be observed, failed to prevent the Anta- 
buse effect to any significant extent. A 2-week post- 
anesthetic period of observation revealed no toxic 
abnormalities in the behavior and growth of the ex- 
perimental animals. 

Richert’s analysis of his data (3) is of especial in- 
terest in the light of this work. He has concluded that 
Antabuse inhibits the oxidase action of xanthine oxi- 
dase, which action is responsible for reoxidation of 
the reduced enzyme by atmospheric oxygen. Appar- 

*We are indebted to C. BE. Glud, formerly of the Depart- 


ment of Pediatrics, Yale University School of Medicine, for 
supplying us with this material. 
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ently the dehydrogenase action of xanthine oxidase is 
not interfered with by Antabuse. In view of these 
facts, in order for Antabuse to have an effect in the 
whole organism one might expect some time to elapse 
in order to allow all the dehydrogenase function to be 
reduced, before any true inhibition may be observed. 
This was well borne out by our studies, since we found 
that a period of 3 days of Antabuse dosing was neces- 
sary before the thiopental potentiation became evi- 
dent. It might be argued that the 3 days were neces- 
sary because of the cumulative dosage, but this hardly 
seems pertinent since the individual doses were mas- 
sive, the 25 mg/mouse representing about 1,250 
mg/kg. 

Finally, these data lead to the inference that 
xanthine oxidase is one enzyme functioning in the 
metabolism of thiopental to thiopental carboxylic 
acid. Further work designed to substantiate this in- 
ference will be reported later. 

It is concluded that Antabuse, possibly through its 
inhibitory effect on xanthine oxidase, has the ability 
to prolong markedly the anesthesia induced in the 
mouse by intravenous thiopental. Pending investi- 
gations in higher mammals, it is suggested that thio- 
pental be administered with caution to individuals who 
are undergoing treatment with Antabuse. 
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Infrared Microspectrum of Living 
Muscle Cells* 


Darwin L. Wood? 


Department of Physics, 
University of Michigan, Ann Arbor 


The absorption spectra of many animal and plant 
tissues have been reported in the literature. For the 
ultraviolet, several authors (1-3) have reported suc- 
cessful microspectra of tissue cells and parts of cells, 
both living and fixed. For the infrared the macro- 
spectra of dried tissues (4, 5) and the microspectra of 
individual dried cells (6) have been reported. Pre- 
liminary spectroscopic measurements on living muscle 
cells in the wavelength region from 1 to 15 » were 
undertaken by the author to establish the feasibility 
of using infrared spectroscopy as a tool in studies of 
living tissues. These measurements are still incomplete, 
but the data so far collected are presented to show 
that the difficulties recently reported (7) in measuring 
useful microspectra of living tissues are not insur- 
mountable. 

2Part of this work was done under an AEC predoctoral 


fellowship in the Biological Sciences at Ohio State University. 
* USPHS postdoctoral fellow, National Institutes of Health. 


It seemed desirable to use the individual cellular 
unit of muscle for this work, both because of the diffi- 
culty of preparing suitable specimens in any other 
form, and because in some cases a variation is known 
to exist in the nature and function of different cells 
from the same muscle. For successful spectroscopy of 
such small specimens (20 y-180 » diam) in the infra- 
red, it was necessary to use the microspectrometer 
described elsewhere (8), which was originally designed 
for studies of small fibers. 

The specimens were prepared as follows: From the 
freshly isolated muscle a fiber was teased out under 
Ringer’s solution. The isolated fiber was mounted in 
Ringer’s between transparent plates (fluorite or silver 
chloride) and placed in the radiation beam of the 
microspectrometer. The spectrum was then recorded. 
If the fiber was too small to give a satisfactory spec- 
trum, from 1 to 4 fibers were laid side by side to form 
a larger absorbing area. The spectra were considered 
to be representative of the living tissue if the fiber 


(or fibers) could be made to contract visibly on elec-' 


trical stimulation after the spectrum had been meas- 
ured. It was not always possible to measure the whole 
spectrum before the contractility of the fiber was lost. 
The interesting region from 6.5 to 10 u could be ex- 
amined conveniently in two sections, although it was 
possible in some cases to get through the whole region 
without losing contractility. 

The principal difficulty in measuring the infrared 
spectrum of any living tissue is the large ratio of 
water to protoplasm. It is well known that water is 
a very strong absorber of infrared radiation. As a 
result, the absorption bands of the muscle are nearly 
obliterated by the very intense absorption of the 
water. The difficulty was resolved in this case by using 
a spectrometer of maximum sensitivity and measuring 
the absorption of the cells relative to the absorption 
of the aqueous suspension medium. The ratio of 
energy transmitted through the cell to that trans- 
mitted through the same thickness of Ringer’s solu- 
tion next to the cell was plotted against wavelength 
to obtain the spectrum. 

The spectrum from 1 to 10 » for a fiber from the 
gastrocnemius of a frog is shown in Fig. 1. It was 
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found that beyond 10 p the absorption of the muscle 
fiber in the preparations studied was identical with 
that of an equal thickness of Ringer’s solution. In the 
region from 6.5 to 10 pu there are several strong and 
sharp absorption bands (to be discussed later). In the 
region from 5.7 to 6.5 u the absorption of the muscle 
is obseured by the strong band of liquid water in that 
region. At wavelengths shorter than 6 » the spectrum 
has not been intensively studied. The very interesting 
3-4 region is almost completely obseured by the strong 
water band at that wavelength, and between 3.5 » and 
6 » the absorption bands of the preparations used 
were weak and diffuse. The dotted portions of the 
curve were drawn to represent the spectrum of the 
tissue that one would expect on the basis of the dehy- 
drated material. The region from 6.5 to 10 » seems 
to be the most useful portion, according to present 
information. 

In this region the eight bands listed in Table 1, with 
their wavelengths and frequencies, oceurred with 
enough intensity and regularity to be considered real. 
The bands not tabulated have not been studied ex- 
tensively as yet. 


TABLE 1 
n 
Wavelength Frequency 
(Fig. 2) (nu) (em*) 
a 6.50 1,538 
b 6.85 1,460 
c 7.10 1,408 
d 7.65 1,307 
e 8.00 1,250 
f 8.5 -8.7 1,175-1,150 
g 9.2 ,087 
h 9.7 1,031 


It was found that, although many of the bands were 
present in the spectra of all the muscle tissues studied, 
there were some differences among the various fibers. 
The bands marked a-g in Fig. 2 (curve F’) occurred 
in all muscle spectra, as well as that of the extracted 
protein myosin (curve G, Fig. 2). However, the band 
marked h in Fig. 2 (curve F), falling at 9.7 », was 
not found in all the spectra, as can be seen by com- 
paring curves A, B, D, E, F in Fig. 2. The band was 
strongest in the frog gastrocnemius fibers, and in 
turtle ventricular muscle. It was totally absent, or 
extremely weak, in frog ventricular muscle, frog 
sternohyoideus muscle, and many others. The occur- 
rence of the band is tabulated in Table 2, with the 
minus signs indicating the absence of the band, and 
the number of plus signs indicating roughly the in- 
tensity of the band if it did oceur. 

Every entry in Table 2 represents at least two dif- 
ferent spectra, each necessarily of different fibers, and 
each usually from a different muscle. A total of 77 
spectra is represented. No correlation has been ob- 
served between the presence or absence of this band 
and any physiological or structural differences in the 
muscles. 

Other differences appearing in the spectra, such as 
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the presence of the small band between those marked 
f and g in Fig. 2 (curve F’) have not been studied well 
enough at present to be diseussed here. Further work 
is in progress. 

In addition to the muscle spectra themselves, the 


TABLE 2 


4 


Animal Muscle 


Frog Tibialis anticus a+ 

Sartorius 
Gastrocnemius ++ 
Sternohyoideus - 
Hyoglossus 


ce 


Ventricle 


Biceps femoris 

Ventricle 
Auricle +++ 
Rectus abdominis a4 
Pectoralis 
ws Neck, retractor + 
Trapezius 

hs Extensor digitorum - 
Mixed red and white 


Turtle 


Cockroach Wing - 
“ce Le 


Rabbit White 
ee Red 
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spectra of three of the chemical constituents of muscle 
have been studied. These constituents were the protein 
myosin, the carbohydrate glycogen, and the nucleotide 
adenosine triphosphate. The protein spectrum was not 
easy to obtain from the undenatured material. Indeed, 
it is not certain that the spectrum shown in Fig. 2 
(curve G) represents the absorption in the undena- 
tured state, although the spectrum of dried films is not 
the same. The myosin was prepared from rabbit 
muscle according to the method described by Szent- 
Gyérgyi (9), and the spectrum bears a striking re- 
semblance to the spectrum of frog muscle, although 
correspondence is surely not complete. More studies of 
protein extracts and the muscle used for extraction 
are indicated. 

The spectrum of glycogen was very interesting in 
that an aqueous solution of the material showed ab- 
sorption almost identical with that of turtle ventricu- 
lar tissue (cf. curves C and D, Fig. 2). It was con- 
cluded, however, that the correspondence between the 
two spectra was only coincidental, on the basis that a 
concentration of about 4% glycogen in water is re- 
quired to duplicate the contour of the muscle tissue 
spectrum. This is at least four times the maximum 
normally found in the tissue. 

The studies on adenosine triphosphate gave discour- 
aging results in view of the great interest in the 
physiological significance of this material. Aqueous 
solutions of ATP in concentrations up to 1% gave 
completely negative results spectroscopically. In fact, 
no success was encountered in making water solutions 
concentrated enough to show absorption bands in the 
region under consideration, although the solid mate- 
rial absorbs rather strongly. The implication of this 
result is, of course, that none of the other substances 
present in small amounts (less than 1%) in muscle 
ean be studied by this technique unless their molar ex- 
tinction coefficients are considerably larger than that 
of the ATP. If this is true, the usefulness of the tech- 
nique will be greatly limited since all but the protein 
components of muscle will not be detected: Indica- 
tions are, however, that the protein fraction of the 
living tissue can be studied through its infrared spec- 
trum. This opens up a large field of study, even 
though enzyme systems and many metabolic processes 
are below the threshold of detection. 

The results of this preliminary investigation may be 
stated as follows: 


1. It is feasible to measure a useful absorption spec- 
trum of living muscle cells in the infrared region of the 
spectrum. There appears to be no reason why other living 
cells will not also yield useful spectra. 

2. The useful region of the spectrum of the living tis- 
sue is limited to that between 6.5 and 10 p by the large 
ratio of water to protoplasm. 

8. The spectrum of muscle from 6.5 to 10 , wavelength 
shows sharp and strong bands, not all of which occur with 
regularity in the tissues studied. The absorption band at 
9.7 w is particularly interesting in comparative studies 
because it appears so strongly in some cells and not at all 
in others that are physiologically similar. 

4, The spectrum of the muscle cell seems to be closely 
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duplicated by that of the protein myosin, although it is 
certain that other as yet unidentified substances are con- 
tributing strongly to the absorption. The substances 
found in muscle in concentrations less than 1% probably 
do not contribute to the spectrum, ruling out many bio- 
chemical reactions as not being detectable by this tech- 
nique. The proteins of muscle, however, seem to lend 
themselves to this method of study. 
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Amino Acid Constituents of Prochromosomes 
Isolated from Blood Cells of 
Various Animals? 


G. Yasuzumi and G. Miyao 


Faculty of Medicine, 
Osaka University, Osaka, Japan 


The threadlike bodies isolated from metabolic nuclei 
apparently resemble in size, appearance, and micro- 
structure the chromosome in anaphase, for which rea- 
son they were given the name prochromosomes? (1). 
The prochromosomes isolated from blood cells of vari- 
ous animals have been studied with the help of an 
electron microscope. Each prochromosome is com- 
posed of a pair of chromonemata free of DNA and 
chromatin granules in which DNA are stored (1, 2). 
The chemical constituents of prochromosomes isolated 
from human leucocyte and carp erythrocyte nuclei, 
and of salivary chromosomes of Drosophila, have 
been studied by means of paper chromatography and 
histochemical methods (3-6). 

The chemical components of chromosomes are of 
fundamental importance and interest in genetics and 
cytology. For this reason paper chromatography is 
one of the most valuable contributions of the chemist 
to the study of biology. The present paper is an ac- 
count of our experiments and conclusions concerning 
the amino acid content of the prochromosomes iso- 
lated from blood cells of various animals, chosen from 
the standpoint of phylogenesis. Although we believe 
that the present experiments advance our knowledge 
of the amino acid composition of the prochromosomes, 
it is clear that much work remains to be done before 
the complete chemical composition of the gene can be 
given. 

1This work was supported in part by a grant from the 
Science Research Fund, Ministry of Education. 


2 Since this paper was submitted for publication, we have 
changed this term to “metabolic chromosomes.” 
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TABLE 1 


AMINO ACID CONTENT OF PROCHROMOSOMES ISOLATED FROM BLOOD CELLS IN VARIOUS 
ANIMALS AND OF SALIVARY CHROMOSOMES OF Drosophila melanogaster 


Prochromosomes Prochromosomes 
isolated from leucocyte nuclei isolated from erythrocyte nuclei Salivary 
Amino 4 chromo- 
Rabbit mestie Toad Cock mestie figs, Toad CYP (6) 
Pg duck duck 

Glycine + + + + + + + + + + + 
Alanine + + + + + + + + + + + 
Valine + - + + + + + ~ + + + 
Leucine + + - + - - + + 
Lysine + + + + + + + . + + - 
Arginine + + + + + + + + 
Aspartic acid + + + + + + + + + + 
Glutamic acid + + + + + + + + + + + 
Phenylalanine - + - + + + 
Serine + + + + + + + + + + ~- 
Threonine + + - + + + - 
Taurine (?) + + + + + + 


The prochromosomes were isolated from the leuco- 
eyte nuclei of rabbit, guinea pig, domestie duck, and 
toad, and also from the erythrocyte nuclei of cock, 
domestic duck, tortoise, and toad. The nucleus mem- 
branes of blood cells of guinea pig, rabbit, tortoise, 
and toad were easily destroyed by means of a Waring 
mixer, but the membranes of cock and domestic duck 
were so hard that we had to resort to the mechanical 
action of supersonic waves and the Waring mixer, 
which were operated alternately to destroy the nuclei 
completely. The whole procedure was carried out in 
a cold room at about 1° C. The qualitative methods of 
paper chromatography and the procedure for isolat- 
ing prochromosomes were the same as those already 
described in previous papers (4,5). 

In the prochromosomes dissolved in distilled water 
and not hydrolyzed in NaOH or HCl, no trace of 
amino acid has been found. Also, no tryptophane has 
been demonstrated in the specimens hydrolyzed with 
saturated barium hydroxide or 6 N NaOH. A com- 
plete list of the amino acids found in the present and 
previous experiments (4,5) is contained in Table 1, 
which shows that practically the same amino acids 
are found in prochromosomes isolated from erythro- 
eyte nuclei of both cock and domestic duck, but the 
same amino acids are not always found in rabbit and 
guinea pig. It appears, from evidence presented in 
this paper, that no qualitative difference is revealed 
in amino acid composition of the prochromosomes 
between the nuclei of leucocytes and erythrocytes in 
the same species. There are some qualitative differ- 
ences of amino acid composition in the 11 prepara- 
tions. But even these differences failed to clarify the 
phylogenetic differentiation that had been expected. 

In this experiment glycine, alanine, lysine, arginine, 
aspartic acid, glutamic acid, serine, and taurine (?) 
have always been identified in all the prochromosomes 
isolated from the erythrocyte and leucocyte nuclei. 
One spot reacting to purple color with ninhydrin ap- 
pears to correspond to taurine, which has been identi- 
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fied by Ry. However, so far as we are aware, taurine 
has never before been detected as a component of 
proteins. Whether the spot is taurine or a degrada- 
tion product of other materials remains to be deter- 
mined. It was considered to be “taurine” in our previ- 
ous papers (4,5) and in the present study. Proline 
has been demonstrated in the salivary chromosomes 
of Drosophila but has never been demonstrated in 
the prochromosomes isolated from blood cells. 

In subsequent experiments we have investigated 
whether DNA has interfered with the appearance of 
tryptophane on paper chromatograms. A solution of 
0.1% tryptophane in saturated barium hydroxide or 
6 N NaOH, containing 0.1-1.0% DNA, was heated 
at 110° C. After 15 hr one drop of the solution was 
placed on the paper (Toyo, No. 2). In this experi- 
ment only the butanol-acetic acid solvent was used for 
identifying tryptophane, which was caleulated to be 5 
or 10 y. It has been confirmed that the presence of 
DNA does not interfere with the reaction of trypto- 
phane on the paper chromatogram. 

The greatest uncertainty in this work lies not in 
the result of the analytical procedures but rather in 
the difficulty of getting a sufficiently pure specimen. 
As already shown by electron microscopy (1,2), it 
was comparatively easy to isolate the pure pro- 
chromosomes from the metabolic nuclei of blood cells. 

If there is to be a phylogenetic chemo-differentia- 
tion within the prochromosome protein components, 
it is probably quantitative rather than qualitative. 
Moreover, it apparently does not occur at the level 
of the amino acids, but on a higher plane of molecular 
organization. 


References 


1, YasuzuM!, G., et al. Chromosoma (in press). 

2. Yasuzumt!, G. Ibid. 

3. KirBy, B. Proc. Natl. Acad. Sci., 34, 561 (1948). 

4. Yasuzoumi, G., and Mryao, G. Ezptl. Cell Research, 1, 501 
(1950). 

5. Ibid. (In press.) 

6. Yasuzumi, G., et al. Cytologia, 15, 173 (1950). 


8 
l- 
y 
é 
h- 
d 
). 
39 | 
| 
m- 
re, 
mn, 
" 
ro- 
ea- 
1). 
iri- 
an 
ym- 
und 
2). 
ted 
lei, 
ave 
and 
of 
and 
y is 
nist 
ac- 
Ling 
iso- 
rom 
ieve 
mes, 
fore 
n be 
the 
have 
39 


Effects of an Isolated Dehydrogenase Enzyme 
and Flavoprotein on the Reduction of 
Triphenyltetrazolium Chloride* 


Arnold F. Brodie and Joseph S. Gots? 


Department of Microbiology, School of Medicine, 
University of Pennsylvania, Philadelphia 


The enzymatic reduction of triphenyltetrazolium 
chloride (TTC) to its red formazan has been used as 
a means of measuring dehydrogenase activities of bio- 
logical systems (1-6). Bielig et al. (7), through an 
analysis of the pH dependence and temperature sensi- 
tivity of TTC reduction by bacterial systems, sug- 
gested the role of a flavoprotein, diaphorase, as the 
immediate site of the reduction. Kuhn (8) also has 
reported that TTC is reduced via the oxidation of re- 
duced coenzyme by diaphorase. Mattson et al. (9) re- 
ported the reduction of TTC by a glucose dehydro- 
genase-coenzyme I system, but it was not mentioned 
whether flavin enzymes were involved. 

We have investigated the effect of an isolated de- 
hydrogenase on the reduction of TTC. Phosphoglycer- 
aldehyde dehydrogenase was isolated and purified 
from baker’s yeast as described by Meyerhof and 
Junowicz-Kocholaty (10). The activity measured was 
the reduction of coenzyme I (DPN) in the presence 
of phosphoglyceraldehyde and sodium arsenate in a 
borate buffer (0.3 M at pH 7.0). The reduction of 
DPN was determined by measuring the increase in 
absorption at 340 mu in the Beckman spectropho- 
tometer. When TTC (30 ug/ml) was added to this 
system, the rate of the reduction of DPN was not 


affected, nor was formazan produced, as shown by the 


absence of any absorption at 485 mu (maximum 
peak). The millimolar extinction coefficient (485 mp) 
of formazan in an acetone-water solvent at pH 6.1 
was 12.4, 

The oxidation of reduced DPN by diaphorase was 
next investigated. The diaphorase was prepared from 
baker’s yeast by a modification of the method of Green 
and Dewan (11). When this was added to the above- 
mentioned system in which DPN had been reduced 
enzymatically, the reduced DPN was readily reoxi- 
dized as measured by decrease in absorption at 340 
mu. Under these conditions the addition of 30-250 
ug TTC/ml had no effect on the reoxidation of the 
reduced DPN; nor was any formazan produced. How- 
ever, after preliminary investigations using reduced 
DPN prepared by the method of Ohlmeyer (12), it 
became evident that the reduction of TTC could be 
accomplished by the diaphorase system under an- 
aerobic conditions. Under aerobic conditions, however, 
the reduction oceurred either not at all, or very poorly, 
over a narrow pH range. Fig. 1 shows the rate of 


1This work has been aided by a grant from the Eaton 
Laboratories, Inc., Norwich, N. Y. 

2We are grateful to Peter Oesper, of the Physiological 
Ghemistry Department, for his supply of phosphoglyceralde- 
hyde and his invaluable advice during preparation of the 
enzymes. 
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Fie. 1. Reduction of TTC by yeast diaphorase (pH 7.0), 
(Conditions same as in Table 1.) 


formation of formazan at pH 7.0. Under these condi- 
tions, formazan is produced only under the anaerobic 
conditions obtained with conventional Thunberg tubes 
which had been evacuated, flushed with nitrogen, and 
reevacuated. 

It can be see from Table 1 that the reduction of 


TABLE 1 


Tue Errect or PH ON THE REDUCTION or TTC BY 
YrEast DIAPHORASE* 


Formazan formed after 


pH al 120 min (ug/ml) 
Anaerobic Aerobic 

5.7 0 0 
6.9 150 0 
7.5 350 20.5 
8.0 500 50.0 
8.3 650 58.0 
9.2 0 0 


* The system consisted of: 2.5 ml 0.5 M phosphate buffer 
(pH 6.9-8.3) or 0.2 M borate buffer (pH 9.2—10.0) ; 0.5 ml 
diaphorase (1/30 dilution) ; TTC (200 pg/ml) ; reduced DPN 
(200 wg/ml)—reduced by sodium hydrosulfite. Total system 
of 5 ml. 


TTC can occur aerobically in the narrow pH range of 
7.5-8.3. The amount of formazan formed was still 
considerably less than was produced anaerobically 
under the same conditions. Under the optimal condi- 
tions (pH 8.3) of the aerobie reduction of TTC by 
this system, it could be demonstrated that for each 
mole of reduced DPN oxidized, one mole of formazan 
was produced (Table 2). At pH 7.0 the oxidation of 
the reduced DPN still occurred, though at a somewhat 
slower rate, and this was not affected by the presence 
of TTC; nor was the latter reduced. 

As applied to isolated systems, diaphorase has been 
shown to reduce TTC both aerobically and anaero- 
bically, although the aerobic system was much less 
effective than the anaerobic. This may be due to (1) 
an elevation of the O/R potential to an unfavorable 
level, (2) a direct competition between oxygen and 
TTC for flavoprotein, or (3) the involvement of other 
mechanisms in the aerobic reduction of TTC. Whether 
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TABLE 2 


OXIDATION OF REDUCED DPN ANpD REpDucTION or TTC By 
Yeast DIAPHORASE* 


pH 7.0 pH 8.3 
TTC TTC 
present present 
Time DPN Formazan DPN Formazan 
(min) mpM myuM myuM 
a 0 0 0 0 0 0 0 
5 ~ 9 0 - 12 12 
10 9 13 0 27 21 24 
20 21 24 0 54 51 39 
50 53 34 0 64 58 67 


* System same as in TalLle 1. 


other mechanisms, such as the cytochrome-cytochrome 
oxidase systems, are involved, either directly or in- 
directly, is at present under investigation.* 
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® Since submission of this paper, the work was continued 
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as well as neotetrazolium. The findings were similar and will 
be the subject of a future report. 


The Use and Toxicity of 
Pontamine Sky Blue 


Joseph Weinberg, E. M. G-eaney, 

B. Rawlings, and Thomas J. Haley 
Veterans Administration Hospital, 

Long Beach, California, and School of Medicine, 
University of California at Los Angeles 


The need for a better method of visualizing the 
primary and secondary lymphatic echelons in resec- 
tional surgery in carcinoma has long been recognized. 
Any agent used for this purpose should have the fol- 
lowing characteristies: (1) high water solubility, (2) 
high degree of contrast compared to the tissues into 
which it is injected, (3) high specificity for and low 
diffusibility from lymph and lymph nodes, (4) low 
toxicity, (5) color stability, particularly near pH 7.2, 
and (6) ability to penetrate into the surgical area 
within 15 min. Braithwaite (1) found that indigo car- 
mine fulfilled most of these criteria, but unfortunately 
the rate of dye uptake and its penetration into the 
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surgical area left much to be desired. A review of the 
work of McMasters and Parsons (2) and Hudack and 
MeMasters (3) showed that Pontamine Sky Blue 
(sodium salt of dimethoxydiphenyl-diazo-bis-8-amino- 
l-naphthol-3, 6 disulfonie acid) fitted all these 
criteria. In a study involving 35 cases of gastric re- 
section for carcinoma, Weinberg and Greaney (4) 
established the utility of the dye for this purpose. 

Recently the dye has been employed in more than 
50 cases of intrathoracic surgery to delineate the sur- 
gical anatomy of the endothoracic lymphatics. The 
patient is prepared for such surgery by the usual 
procedure, an endotracheal catheter introduced, the 
thoracic cage opened and 5 ml of a 4% solution of 
Pontamine Sky Blue injected into the lung paren- 
chyma near the hilum. The dye spreads rapidly, out- 
lining the lymphaties not only in the immediate area 
but also in the more remote areas, thus allowing more 
radical surgery to be performed. This has extended 
the scope and completeness of extirpation of the dis- 
eased and potentially diseased tissue in bronchiogenic 
carcinoma. During the course of this work, 8 patients 
showed a residual blue coloring of the subcutaneous 
tissues. This was of concern not only to us but to those 
investigators using the dye under our directions be- 
cause nothing was known about the possible toxicity 
of the dye. 

The intravenous toxicity of Pontamine Sky Blue 
was determined in mice, and the LD,, was calculated 
by the Litchfield-Wileoxon (5) method (Table 1). 


TABLE 1 
LD, or PonTAMINE Sky BLUE IN MICE 


No. Confidence Confidence 

ani- ( 19/20) Slope limits 

mals 8/*8 he (odds 19/20) 
45 2.26 2.154-2.371 1.02 0.93-1.11 


The symptoms of toxicity observed were acute 
respiratory embarrassment and death by cardiac and 
respiratory failure. The respiratory phase can be 
readily counteracted by artificial respiration. 

Thirty animals that survived doses between 1.5 and 
2.5 g/kg of the dye were observed for 28 days. Slight 
discoloration of the skin was observed in all the ani- 
mals, but no evidence of residual toxicity was observed 
at necropsy. 

In the use of any dyestuff, there is the possibility of 
traces of inorganie and organic materials being car- 
ried through the process and ending up in the final 
product. Such materials can produce toxic symptoms 
unrelated to the over-all toxie symptoms produced by 
the dye itself. Spectrographic analysis of Pontamine 
Sky Blue revealed that there were minute traces of 
Mn, Pb, and Cr. However, these ions were in such 
small quantities that they could not possibly cause 
any of the toxic manifestations seen when the dye was 
injected into humans or animals. 

The possibility of toxicity caused by aging of the 
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4% solution used in the human studies was tested by 
injecting 0.5 g/kg into mice. The solution used was 
between 6 and 12 months of age. None of the 10 ani- 
mals given the dye showed any evidence of toxicity. 

When one compares the usual human dose, 5 ml 4% 
(0.2 g), with the LD;, for mice (2.26 g/kg), it is 
evident that there is a large safety factor involved 
even if the dye should inadvertently be injected intra- 
venously. Furthermore, when one considers that most 
of the stained area is removed during surgery, it is 
probable that the total amount of residual dye is of 
no practical importance. Applying the toxicity criteria 
of Hodge and Steiner (6) reveals that Pontamine Sky 
Blue would be classed as a slightly toxic material. 

A full report of the clinical utility and duration of 
skin staining caused by Pontamine Sky Blue will be 
reported in detail elsewhere. 
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Ion Exchange Separation of 
Desoxyribonucleotides* 


Robert L. Sinsheimer and James F. Koerner 
Department of Physics, lowa State College, Ames 


As has been implied by Cohn (1), the ion exchange 
methods developed by him for the separation of ribo- 
nucleotides (2) may be readily adapted to the separa- 
tion of desoxyribonucleotides. Since no procedure for 
this separation has been published, it would seem 
worth while to outline the technique developed in our 
laboratory.” 

The mixed desoxyribonueleotides were prepared by 
a two-stage enzymatic hydrolysis of highly polymer- 
ized desoxyribonucleic acid (DRNA). Two hundred 
mg of DRNA, prepared from calf thymus according 
to the method of Mirsky and Pollister (3), was dis- 
solved in 20 ml 0.5 M acetate buffer, pH 6.5. To this 
were added 10 ml 0.1 M MgSO, and 10 ml of a dis- 
tilled water solution of crystalline pancreatic desoxy- 
ribonuclease (Worthington Biochemical), containing 
400 ug/ml. The enzymatic digestion was carried out 
for 72 hr at 37° C, under a layer of spectroscopically 
purified hexane, with constant stirring by magnetic 
stirrer. 

The second stage of enzymatic digestion was carried 
out according to the method of Klein (4), using a 

1 This investigation was supported in large part by a grant 
from the Rockefeller Foundation. 

* Since submission of this paper, analogous procedures have 
been described by Hurst et al. (J. Biol. Chem., 188, 705 


{1951]) and by Volkin et al. (J. Am. Chem. Soc., 73, 1588 
{1951)). 
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nuclease preparation from intestinal mucosa, in the 
presence of arsenate to inhibit alkaline phosphatase 
also present in the preparation. The pH of the digest 
resulting from the action of the pancreatic enzyme 
was adjusted to 8.5 with 2 N NaOH. To the digest 
were added 10 ml 0.36 M Na, (AsO,)., 10 ml 1 M 
NH,OH - (NH,), SO, buffer, pH 8.5, and 10 ml of a 
solution containing 17 mg/ml of the intestinal enzyme, 
prepared according to Klein, as modified by Brady 
(5). Digestion was carried out for 20 hr at 37° C 
under hexane, with constant stirring. 

The pH of the digest was adjusted to 4.7 with 
glacial acetic acid to precipitate the intestinal prepa- 
ration, which was then centrifuged out. The centrifu- 
gate was washed with 0.01 M acetate buffer, pH 4.7, 
and the washings were added to the previous super- 
natant. The pH of the combined solutions was ad- 
justed to 9.0, and the volume made up to 250 ml. 

This solution, containing mixed bases, nucleosides, 
nucleotides, and some undigested polynucleotides, was 
then added to the ion exchange column, x em? x 11 em, 
Dowex A-1 resin, 250-500 mesh® in the acetate form. 
Because of the marked lability of the purine desoxy- 
ribonucleotides to acid, it is desirable to employ pro- 
cedures that avoid any prolonged contact with solu- 
tions of low pH. For this reason, elution from the ion 
exchange column was carried out in buffered solu- 
tion at pH 4.3. 

The elution procedure is indicated in Fig. 1. Bases 
and nucleosides, which accounted for 21.6% of the 
ultraviolet absorption of the material added to the 
column, were eluted with 0.01 M acetate buffer, pH 
4.3. Desoxy-5 methyl cytidylic acid and desoxycytidylie 
acid were eluted, with incomplete separation, with 0.04 
M buffer. If it is desired to separate these completely, 
they mey be recycled on an acetate column, using 
buffer at pH 4.7 for elution (1). Thymidylic acid was 
removed with 0.08 M buffer, desoxyadenylice with 0.15 
M buffer, and desoxyguanylic with 0.3 M buffer. 

Subsequent passage of 2 M acetate buffer, pH 4.3, 
through the column removed a number (at least four) 
of different substances with varying absorption curves, 
presumably polynucleotides. These are being further 
investigated. Finally, treatment with 1 N HCl removed 


8 This resin was obtained through the courtesy of L. Mathe- 
son, of the Dow Chemical Company. 
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an additional 1% of the absorption placed on the 
column. 

The yield of each fraction in terms of the ultraviolet 
absorption at 260 muy initially placed on the column 
is summarized in Table 1. Of the initial absorption 
95.7% was recovered. 


TABLE 1 


Initial Absorption 


Fraction at 260 mu (%) 


Bases and nucleosides 21.6 
Desoxycytidylie acids 10.8 
Thymidylic acid ............. 10.2 
Desoxyadenylic acid .... 21.5 
Desoxyguanylic . 14.8 
Eluted with 2 M buffer 0.0000... 15.8 
Eluted with 1 N HD 1.0 


Ion exchange analyses of the digest resulting from 
the action of the pancreatic enzyme alone (for 80 hr 
at 37° C) have consistently revealed that only very 
small amounts of the four mononucleotides are re- 
leased. Individually each accounts for less than 1% of 
the total initial ultraviolet absorption; over 95% of 
the absorption remains in the form of polynucleotides. 
This result is in agreement with the conclusions of 
Zamenhof and Chargaff (6). 
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An Electronic Drinkometer 


J. Harry Hill and Eliot Stellar 
Department of Psychology, 
The Jobns Hopkins University, Baltimore, Maryland 


The need for an apparatus for continuously record- 
ing the fluid intake of animals under a variety of ex- 
perimental conditions has long been obvious in the 
study of thirst. Such a recorder is no less important, 
however, in other cases where fluid intake is measured, 
such as in studies of aleohol consumption or specific 
hungers for solutions of vitamins, salts, sugars, ete. 
The problem is to measure not only how much of a 
given fluid an animal drinks, but also when and how 
fast it drinks. 

Various methods have been used in the past to 
record the course of drinking. The most obvious but 
most time-consuming is to take periodic readings of 
the fall of fluid in a graduated container. Another is 
to train the animal to operate a mechanism such as 
a lever-box in order to obtain measured amounts of 
fluid (1). A graph of the number of operations or 
number of lever pushes gives a complete record. But 
this method makes the animal work for its fluid and 
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also rations the fluid in arbitrary amounts per re- 
sponse. A third method is the float-kymograph tech- 

nique (2). The fall of fluid in a container is continu- 

ously recorded on a kymograph by a stylus that floats 

on the surface. The float-kymograph is a very cumber- 

some apparatus, and is also rather insensitive, since 

a sizable amount of fluid must be withdrawn from the 

system before the stylus is displaced. 

The electronic drinkometer was designed to get 
around most of these shortcomings. The principle is 
simple. Whenever the animal touches the fluid it is 
to drink, it completes an electronic cireuit that acti- 
vates the pens of a kymograph. In the apparatus par- 
ticularly designed for the rat, the main circuit consists 
of a 9-v battery source, a 20-megohm resistance, and 
a 6SN7 vacuum tube. One lead from this cireuit goes 
to the wire-mesh floor of the rat’s cage; the other 
makes contact with the fluid contained in an inverted 
graduate, fitted with a glass nipple from which the 
animal drinks. Every time the rat comes in contact 
with the fluid, it completes the cireuit and biases the 
grid of the vacuum tube. Each change in grid bias 
fires a No. 850 advance relay, which closes another 
cireuit to the magnets of a signal marker. Eight com- 
plete recording units of this sort were used to mark 
the waxed tape of a kymograph and thus provide per- 
manent records of drinking. 

In order to obtain the most sensitive records, the 
nipple of each graduate was brought up to a small 
opening in the wire-mesh wall of each cage so that 
only the rat’s tongue could touch the fluid. As the rat 
drank, each tongue lap produced a single mark on 
the kymograph tape. With the tape running at 2.0 
mm //see, individual tongue laps could be counted, and 
the drinkometer could be calibrated for amount of 
fluid per tongue lap. At the slower tape speed of 0.5 
mm/see, used for prolonged recording, individual 
tongue laps could not be distinguished, and calibration 
was done in terms of the amount of fluid taken per 
millimeter of marked tape. 

The actual process of calibrating was greatly facili- 
tated by the fact that the rat’s tongue always laps 
water at a constant rate of 6 or 7 laps/see. This rate 
is maintained under a wide variety of conditions. For 
example, the rate is the same in the last 5 min of 
drinking in a 2-hr period as it is in the first 5 min. 
Furthermore, the rate is constant whether the rat has 
been deprived of water 6 hr or for as long as 7 days. 

With the rate of lapping constant, it is possible to 
compute the total number of tongue laps made in a 
2-hr period by measuring the amount of tape marked. 
The amount of water taken per tongue lap can then 
be calculated from the total water intake for that 
period, recorded to the nearest .5 ml from the grad- 
uated water bottles. The rats in this study averaged 
between .004 and .005 ml water/tongue lap. Essen- 
tially the same values were obtained when the rats 
were allowed to drink 1 or 2 ml water. 

Variability in the amount of water taken per tongue 
lap was kept at a minimum in this work by holding 
the following factors as constant as possible: the size 
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of the rats, the size of the nipple openings, and the 
amount the animals had to stretch their tongues to 
reach the water. Male rats, about 5 months old, weigh- 
ing around 350 g, were used. Nipple openings varied 
only between 3.6 and 3.9 mm, and each rat always 
drank from the same nipple. Finally, the nipples were 
always brought up to a fixed position at the cages so 
that tongue stretching was constant. As an added pre- 
caution to insure against wide rat-to-rat and condi- 
tion-to-condition variations, the amount of water 
taken per tongue lap was always computed individ- 
ually for every rat and every condition of drinking. 

For practical purposes, measurement of drinking 
down to the last tongue lap is not necessary, of course. 
In fact, it is quite satisfactory in most cases to eali- 
brate the drinkometer simply in terms of the amount 
of water ingested per millimeter of fully marked tape. 
With the kymograph going at 2.0 mm/see, it can be 
shown that rats always drink at a rate of about 0.03 
ml/see. Even second-by-second records of drinking 
are too detailed for most purposes. It is often suffi- 
cient to determine the amount of drinking in each 
second and then make accurate minute-by-minute plots 
of the course of drinking (Fig. 1). 


168 HRS 


a 


w 


Nn 
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20 


48 HRS. 


WATER INTAKE (ml.) 


20 40 60 60 100 120 
TIME IN MINUTES 


Fic. 1. Minute-by-minute plot of the rate of drinking of one 
rat following different amounts of water deprivation. 


As Fig. 1 illustrates, the drinkometer yields de- 
tailed data which are very valuable in analyzing drink- 
ing behavior. It is clear that after water deprivation, 
the rat will drink virtually without interruption for 
as long as 8 min. Then it will rest and drink by turns. 
The more severe the deprivation, the less time the rat 
will spend resting and the longer it will drink each 
time it returns to the water bottle. Since drinking is 
always at a constant rate, the longer the water depri- 
vation a rat has suffered, the more it will drink in a 
2-hr period. 

The drinkometer has also been used to trace the 
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course of drinking over longer periods of time, up 
to 48 hr. In this case the kymograph tape was run 
at 0.5 mm/sec, and excellent records were obtained 
showing when the rat drinks and how much time it 
spends drinking during a normal day. The typical rat 
in our study does 78% of its drinking in the dark 
and devotes only about 20 min in every 24 hr satis- 
fying its water needs. 

The foregoing results illustrate only a few of the 
possible uses of the drinkometer. Nevertheless, they 
are sufficient to make several important features ap- 
parent. First, the drinkometer is simple, inexpensive, 
economical of space, and easy to operate. Second, it 
provides an extremely sensitive, continuous record of 
all the drinking an animal does over any reasonable 
period of time. Third, it will record fluid intake in 
any normal, free-drinking situation without disturb- 
ing the animal, making it work, or requiring that it 
be trained. Finally, although the drinkometer was 
designed for the rat, it could be used equally well with 
any mammal and probably any bird or reptile. 
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The Role of Thiouracil in the Induction, 
Growth, and Transplantability of 
Mouse Thyroid Tumors 


Harold P. Morris and Celia Dubnik Green 


National Cancer Institute, National Institutes of Health, 
U. S. Public Health Service, Bethesda, Maryland 


Goitrogenic drugs, such as thiouracil, are believed 
to act directly on the thyroid gland to block reactions 
essential for the synthesis of thyroid hormone. The 
resulting diminished level of the thyroid hormone in 
the circulation is thought to provoke an increased out- 
put of thyrotrophic hormone (TSH) by the anterior 
lobe of the hypophysis, which acts on the secretory 
epithelium of the thyroid, producing cellular hyper- 
trophy and hyperplasia. Thyroid glands of thiouracil- 
treated mice weighing 3-30 times more than those of 
control mice have been produced in this laboratory, 
but in spite of extreme hypertrophy involving both 
celluiar hypertrophy and hyperplasia, no evidence of 
neoplasia was found in such thyroid glands (1). 
Nodules in the lungs, believed to represent true me- 
tastases from thyroid glands, were found, but such 
nodules did not display any more evidence of neo- 
plasia than did the thyroid of the animal in which 
they occurred. 

It was suggested by one of us (CDG) that prolong- 
ing the period of hyperplasia beyond the lifetime of 
any one mouse by transplanting the hyperplastic thy- 
roid to other mice might result in further alteration, 
eventual neoplasia, and possibly even malignancy. The 
test was carried out by culturing thyroid tissue in vivo 
in a homologous growth medium where simultaneous 
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TABLE 1 


ORIGIN AND TREATMENT OF THYROID TISSUES BEFORE AND AFTER TRANSPLANTATION 


Earliest 
appear- 
Date Months on Date of Diet Maximum — ance 
Expt original thiouracil ostetea’ Original of host No. thicuredil of 
Nb, host before tissue before implant inges- complete 
started on implan- implanted implan- genera teat auton- 
thiouracil tation tation tions* (nantes) omyt 
genera- 
tion 
177 9/14/44 16 11/30/45 Thyroid 1458 10 74 0 
180 9/14/44 18 3/8/46 ni 145 16 74 9 
183 11/14/45 16 3/14/47 sia 1571 11 62 3 
199 8/6/46 20 3/23/48 Lung meta- 1609 4 51 0 
static nodule 


* Transfer of original tissue to a new host represents beginning of the first implant generation. Numbers in this column 
refer to number of transplantations made subsequent to the original starting tissue. 

+ Includes time in original host plus time in transplant host. 

t Complete growth autonomy means ability of tissues to continue growth without additional TSH stimulation, and began 
in the transplant generation indicated by the figures in this column. 


§ Contained 0.5% thiouracil. 


|| 2-Acetylaminofluorene added at a level of 0.05% to the stock diet containing 0.5% thiouracil = diet 157. 


{ Diet 160 contained 0.875% thiouracil. 


and continuous TSH stimulation was maintained in- 
definitely through ingestion of thiouracil. Small pieces 
of hyperplastic thyroid tissue from mice who had in- 
gested thiouracil for many months (Table 1) were 
transplanted to young mice also ingesting thiouracil 
by means of sterile trocar. Every 3-6 months, or as 
soon as the implant had increased sufficiently in size, 
the tissue was retransplanted. The transplanted tissue 
developed an extensive vascular bed very rapidly and 
grew well. After a few transplantations, and when 
sufficient tissue became available, it was also im- 
planted into mice receiving the stock diet devoid of 
the goitrogen. Thus it was possible to test frequently 
the growth potentialities or autonomy of the tissue in 
normal animals. 

Three lines of thyroid tissue implants that have 
been produced by the above procedure are illustrated 
by experiments 177, 180, and 183 in Table 1. These 
implant lines originated from the thyroids of mice 
that had been fed thiouracil’' for 16-18 months. 
Hyperplastic thyroid-cell growths and tumors, direct 
descendants of the original thyroids, have now been 
transferred through 10-16 generations over a period 
of 4-5 years (Table 1). Transplant line 183 is further 
complicated, however, because it originated from a 
mouse that also received .05% 2-acetylaminofluorene 
(AAF) in the thiouracil-containing diet. Although 
complete autonomy was first observed in this line with 
the third implant generation, and not until generation 
9 in line 180, the possible relation of AAF thereto 
must await further study. A fourth thyroid tumor line, 
199, originated from a thyroid metastasis transplanted 
from the lungs of a mouse after ingestion of thiouracil 
for 20 months (Table 1). This line has now been car- 
ried through 4 transplant generations, with growth 
potentialities similar to those from hyperplastic thy- 


1 The thiouracil used in these experiments was generously 
supplied by Lederle Laboratories, Pearl River, N. Y., through 
the courtesy of S. M. Harding. 
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roids, even though it has not yet attained complete 
growth autonomy. 

Several sublines have developed complete autonomy 
because increased TSH stimulation, induced by thio- 
uracil ingestion, is no longer required for continued 
growth. Thyroid tumors often exceed 2 em in diameter 
in 2-6 months, grow either intramuscularly or sub- 
cutaneously, and eventually kill the host. Metastases 
also occur in the lungs. One autonomous subline has 
been transferred to control mice for 10 consecutive 
generations. The histologic structure of the trans- 
plants of this tumor subline carried in hosts receiving 
thiouracil was in general similar to that of the trans- 
plants carried in hosts fed the control diet (2). Other 
sublines still require TSH stimulation, and when such 
stimulation is withdrawn, by removing thiouracil from 
the diet of the host, the implant undergoes regression. 

Recently Hall and Bielschowsky (3) reported mor- 
phological evidence that malignancy also appeared in 
the thyroid of rats receiving a goitrogen for 1% 
years. These investigators concluded that the essential 
factor in the pathogenesis of the experimental tumors 
of the rat thyroid was the continuous increased stimu- 
lation by TSH. Money and Rawson (4,5) consider 
that, in addition to the over-stimulation of the thyroid 
by TSH, the iodine deficiency produced through the 
action of antithyroid drugs may also be involved in 
the process of thyroid tumor formation in rats. 

Bielschowsky et al. (6) have transplanted the ex- 
perimentally produced thyroid tumors of rats only 
when a state of thyroid deficiency was maintained with 
its consequent increased output of TSH, which shows 
that the tumors were not autonomous, but could be 
maintained only under the same conditions responsible 
for the production of the original tumor. 

The work reported here is believed to furnish the 
first experimental evidence that autonomous thyroid 
tumors can be produced in mice after prolonged in- 
gestion of thiouracil and presumably similarly pro- 
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longed TSH stimulation. The fact that the mouse 
thyroid tissues were continued for a longer period in 
a continuous state of stimulation than were those of 
the rat may be one explanation for the successful de- 
velopment of thyroid tumors in mice transplantable 


to normal animals. Wollman, Morris, and Green (7),° 


in preliminary studies of the functional activity of 4 
tumor sublines, found that 4 transplantable tumors 
showed a wide variation in ability to concentrate in- 
organic iodide or to convert it into thyroxine. These 
studies are suggestive of the potential value of ex- 
perimental thyroid tumors as an aid to a better under- 
standing of thyroid physiology and eancer. The pe- 


culiarities of several sublines of thyroid implants and 
autonomous tumors in relation to their functional, his- 
tological, and cytological characteristics will be re- 
ported in detail elsewhere. 
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Comments and Communications 


Radioactivity of the Hot Springs 
of Tiberias* 


SEVERAL experiments that have been carried out in 
the past (M. Buchmann, J. Palestine Med. Assoc., 25, 
[8], 4 [1943]) appeared to indicate that the thermal 
springs located at Tiberias, Israel, are radioactive. 
In view of the fact that remarkable curative proper- 
ties have been ascribed to these springs since antiq- 
uity, a new investigation, using the improved tech- 
niques that have become available during the past 
decade, has been initiated. 

The springs issue at a temperature of 63° C. Their 
chief constituents, by weight, are the dissolved chlo- 
rides of sodium, calcium, and magnesium. Kodak 
N.T.A. plates with an emulsion thickness of 25 
have been exposed by immersion in samples of water 
from the springs, in samples that were evaporated 
down to various increased concentrations, and in so- 
lutions of salts crystallized from the springs. Ex- 
posures were also effected by several other methods, 
including suspension of plates above the springs and 
evaporating samples on the surface of the plates. 
The age of samples varied from a few hours to sev- 
eral years. 

Some of the exposures resulted in the appearance 
of peculiar structures. The dimensions and number 
per unit area of the phenomena were such that they 
could reasonably be attributed to a-radiation, but 
their spurious nature became evident upon close ex- 
amination, Consequently, in the case of the relatively 
few exposures in which these pseudo tracks and stars 
appeared, they were excluded from the a-count. 

Counts of a-tracks and stars failed to indicate any 
consistent activity above background. Control was 
maintained by addition of minute amounts of very 
weak standard solutions of radium barium bromide to 
samples and noting the increased a-counts. These con- 
trol experiments indicate that samples emitting a- 
radiation energetic enough to produce discernible 

1 Research supported by the F. Julius Fohs Foundation. 
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tracks—i.e., E > 1.7 mev, and of an activity exceeding 
10-**  curies/em*—would have yielded statistically 
significant net counts. 6-radiation, as well as short 
half-life, or very low-energy a-activity would have 
escaped detection in these experiments. 

Further research, making use of several types of 
counters, is being carried out in an effort to check 
on these possibilities, as well as to revise the present 
upper limit to the a-activity. 

Davip B. RosENnBLAT? 
Hebrew Institute of Technology 
Haifa, Israel 


Climate and Culture—New Evidence 


In 1932 (1) I suggested that the remarkable flower- 
ing of the mound-building cultures in the upper Mis- 
sissippi and Ohio drainage had been coincident with 
a prolonged warm-dry phase of climate to which the 
name xerothermic has been applied. This period had 
been marked by a shift of continental vegetation, in- 
cluding grasslands, toward the Northeast. Such a 
movement was deduced by Gleason (2) on the basis 
of plant distribution, and later amply confirmed by 
pollen analysis of fresh-water sediments. 

I also suggested that the replacement of the mound 
cultures by less advanced forest cultures was related 
to the subsequent cooling and increase of humidity. 
These conditions favored the return of forests. 

Since 1948, with the active encouragement of Mex- 
ican colleagues and financial assistance from the Geo- 
logical Society of America and the Wenner-Gren Foun- 
dation (Viking Fund), I have had an opportunity to 
study pollen sequences in relation to archaeology 
within the Mexico City Basin. This study has estab- 
lished the fact that the transition Late Archaic—Teo- 
tihuacan I took place during a prolonged dry period 
whose position in the sequence corresponds to our 
xerothermic. 

The recent carbon 14 dating by Arnold and Libby 
(3) assigns this transition and the Hopewell mound 
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culture to about the same period—ca. 400-500 B.c.— 
and the Adena mound material to a date—ca. A.pv. 
800—not far from the end of Teotihuacan as usually 
accepted. Thus the Hopewell-Adena span appears to 
correspond roughly to the Teotihuacan period in 
Mexico—an interval during the early part of which 
the basin floor below Teotihuacan seems not to have 
been the scene of much cultural activity. 

It is true that some Archaic mound material (antler 
and shell) from Kentucky has been assigned an an- 
tiquity of the order of 3000 B.c. This naturally raises 
the question of its relation, ethnic and cultural, to the 
much later Hopewell. On internal evidence the Mex- 
iean affinity of the latter seems strong. Was this 
affinity an effect of mass migration, or of a more 
subtle influence? 

At any rate, it is now clear that the great flowering 
of the Ohio Mound eultures took place during the 
xerothermic, when dry climate, minimum lake levels, 
and suspended activity characterized the inner Basin 
of Mexico City. 

This situation offers a remarkable parallel to the 
intrusion of cereal culture in Scandinavia during the 
warm dry sub-boreal (4). So far as I can tell, the 
latter corresponds in position to our xerothermic, but 
how closely it corresponds chronologically can only be 
determined by further research. 

B. Sears 
Yale University 
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Illiteracy Triumphant 


CHESTER LONGWELL certainly deserves hearty con- 
gratulations for his letter, “The 1950 Silly Season,” 
published in the April 13 issue of Science. Many 
readers must have been as delighted as I was with 
his pungent remarks about the Saturday Evening 
Post’s inspired editorial in defense of Galileo, Veli- 
kovsky, and Worlds in Collision. 

Now for the next important point—where do we go 
from here? A good chuckle and a well-directed barb 
may be enough for Dr. Longwell, but not for me. 
The editorial was silly. As a work of scientific re- 
search, Worlds in Collision ranks with Grimm’s fairy 
tales and the Rubaiyat. The increasing popularity of 
pseudo science is a matter for the deepest concern. 

These truths are self-evident in the columns of 
Science. But isn’t the problem important enough for 
more than a few semiprivate communications among 
friends, or an occasional biting book review? Has the 
shift of publishers from Maemillan to Doubleday 
(which has no soft underbelly in the form of a text- 
book department) improved the situation in any 
fundamental sense? Can scientists do more than they 
have done, and take positive steps through their pro- 
fessional societies? 
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The above questions are only partly rhetorical. I 
feel that something more ought to be done; perhaps 
others will not consider it worth the trouble. But 
I am reminded of the biologists and physicians who 
are taking aggressive action against the antivivisec- 
tionists. Also, the American Psychological Association 
has spoken out mildly against dianeties and “en- 
grams.” 

Why haven’t the astronomers, linguists, geologists, 
or anthropologists—speaking through their societies— 
come out with their feeling about Worlds in Collision? 
Or should that be the function of the AAAS? If not, 
is there an organization that represents the body of 
American science in such matters? 

The pseudo-science enthusiasts have excellent pub- 
lie relations. Science has no public relations to coun- 
teract them. We are justly proud of the fact that the 
standards of popular science reporting as represented 
in the National Association of Science Writers are as 
high as any in the world. But it seems to me that 
scientists and their official representatives must take 
the initiative in combating pseudo science—and, on 
the positive side, presenting science and the scientific 
method in the best possible light. 

This would not be an easy task, even if we were not 
on the verge of a dangerous reaction against research 
and rational thinking of all kinds. The difference be- 
tween Galileo and Velikovsky hardly needs arguing 
here. But it may be helpful to shift our perspective 
for a moment. An American who has not been trained 
in science may sincerely feel that Galileo and Veli- 
kovsky are both martyrs of “authoritarian” tenden- 
cies. Imagine that we have to show him the error of 
his ways—and, sooner or later, we may have to do 
just that. What shall we tell him, and how shall we 
put it? We must be as articulate and brief as that 
Saturday Evening Post editorial which, for all its 
silliness, was clearly written in straightforward lan- 
guage. 

Science has a message beyord the results it has 
achieved in medicine and technology. It has not yet 
succeeded in communicating this message to the 
American public, and, until it does, pseudo science 
will continue to find a wide audience. Perhaps some 
publishers, authors, and scientifically illiterate critics 
deserve the lion’s share of the blame. But scientific 
societies deserve a brickbat or two. They know the 
facts—and have maintained a dignified silence. 


JoHN PFEeIrreR 
34 W. 73rd St., New York 


(Editorial Note: The editors disclaim any dignity 
in the silence maintained in Science until Chester R. 
Longwell’s comment was published. They have been 
only too mindful of the box-office successes and best- 
seller records of plays and books that have been lit- 
erary and financial failures until some society, watch- 
ful of public morals, gave them the boost that paid 
off. There is, however, cause for alarm that there are 
publishers and editors so scientifically illiterate as to 
appear unable to differentiate between fact and fic- 
tion—authentic science and hoaz.) 
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On Requesting Chemicals 


InpDuSTRIAL laboratories frequently receive requests 
from investigators for chemicals that may be avail- 
able. These requests are welcome, but observance of 
the three simple rules set forth below would speed the 
filling of such requests and save considerable corre- 
spondence. 

1) State the amount of material needed in the first 
inquiry. “Small” is a relative term. 

2) Ask for no more than the amount actually re- 
quired. Unused chemicals on many shelves dissipate 
rare material. 

3) Check the catalogues of suppliers of organic 
chemicals before making the request. 

JacKsON P, ENGLISH 
Chemotherapy Division 
Stamford Research Laboratories 
American Cyanamid Company 
Stamford, Connecticut 


Zoological Nomenclature: 

Notice of Proposed Suspension of Rules in 
Certain Cases for Avoidance of Con- 
fusion and Validation of Current 
Nomenclatorial Practice 

(A. (n.s.) 8) 


Norice is hereby given that the possible use by the 
International Commission on Zoological Nomencla- 
ture of its plenary powers is involved in applications 
relating to the undermentioned names included in 
Parts 5 to 8 of Volume 2 of the Bulletin of Zoological 
Nomenclature, each of which parts was published on 
May 4, 1951: 

(1) Applications in Part 5 
1) Titania Meigen, 1800, and Chlorops Meigen, 1803 
(Class Insecta, Order Diptera), and associated 
family names (pp. 134-38) (File 197). 

2) Dorilas Meigen, 1800, and Pipunculus Latreille 
[1802-1803] (Class Insecta, Order Diptera), and 
associated family names (p. 140) (File 221). 

Tendipes Meigen, 1800, and Chironomus Meigen, 

1803 (Class Insecta, Order Diptera), and asso- 
ciated family names (pp. 150-51) (File 469). 

Philia Meigen, 1800, and Dilophus Meigen, 1803 

(Class Insecta, Order Diptera), (pp. 153-54) 

(File 498). 

5) Tylos Meigen, 1800, and Micropeza Meigen, 1803 
(Class Insecta, Order Diptera), and associated 
family names (pp. 156-59) (File 501). 

(2) Applications in Triple-Part 6/8 

6) Sphaeroceras Bayle, 1878 (Class Cephalopoda, Order 
Ammonoidea), proposed validation of, by suppres- 
sion of Sphaeroceras Hope, 1840 (Class Insecta, 
Order Coleoptera), (pp. 164-66) (File 405). 


3 


4 


7) Procerites Siemiradzki, 1898 (Class Cephalopoda, 
Order Ammonoidea), proposed designation of type 
species of (pp. 167-69) (File 403). 

8) Macrocephalites Zittel, 1884, proposed designation 
of type species of; Ammonites macrocephalus 
Schlotheim, 1813, proposed determination of spe- 
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cies to which name applicable (Class Cephalopoda, 
Order Ammonoidea) (pp. 170-72) (File 401). 
9) Pictonia Bayle, 1878, and Rasenia Salfeld, 1913, 
proposed designation of type species of; trivial 
name cymodoce d’Orbigny, 1850 (as published in 
the binominal combination Ammonites cymodoce), 
(Class Cephalopoda, Order Ammonoidea), pro- 
posed suppression of (pp. 178-80) (File 421). 

10) Aulacostephanus Tornquist, 1896 (Class Cephalopoda, 
Order Ammonoidea), proposed designation of type 
species of (pp. 188-90) (File 384). 

11) Kosmoceras Waagen, 1869, Harpoceras Waagen, 
1869, and Perisphinctes Waagen, 1869 (Class 
Cephalopoda, Order Ammonoidea) , proposed desig- 
nation of type species of (pp. 191-93) (File 445). 

12) Planites de Haan, 1825, proposed suppression of; 
Nautilus polygyratus Reinecke, 1818 (Class Cepha- 
lopoda, Order Ammonoidea), determination of 
species to which name applicable (pp. 194-97) 
(File 402). 

13) Planulites Lamarck, 1801, Orbulites Lamarck, 1801, 
Pelagus Montfort, 1808, Ellipsolithes Montfort, 
1808, Globites de Haan, 1825 (Class Cephalopoda, 
Order Ammonoidea), proposed suppression of (pp. 
198-99) (File 423). 

14) Ammonites Bruguiere, 1789 (Class Cephalopoda, 
Order Ammonoidea), proposed suppression of (pp. 
200-203) (File 425). 

15) angulatus Schlotheim, 1820 (as published in the bi- 
nominal combination Ammonites angulatus) (Class 
Cephalopoda, Order Ammonoidea), proposed vali- 
dation of, and determination of species to which 
name applicable (pp. 204-207) (File 422). 

16) Toxosphinctes Buckman, 1923 (Class Cephalopoda, 
Order Ammonoidea), proposed suppression of (in 
favor of Arisphinctes Buckman, 1924) (pp. 214- 
16) (File 389). 

17) Arnioceras Hyatt, 1867 (Class Cephalopoda, Order 
Ammonoidea), proposed designation of type spe- 
cies of (pp. 217-19) (File 509). 

18) Liparoceras Hyatt, 1867 (Class Cephalopoda, Order 
Ammonoidea), proposed designation of type spe- 
cies of (pp. 220-22) (File 507). 

19) Normannites Munier-Chalmas, 1892 (Class Cepha- 
lopoda, Order Ammonoidea), proposed designation 
of type species of (pp. 222-23) (File 508). 

20) virgula Deshayes, 1831 (as published in the binomi- 
nal combination Gryphaea virgula) (Class Pele- 
eypoda), proposed validation of (pp. 234-35) 
(File 407). 

21) asper Lamarck, 1819 (as published in the binomi- 
nal combination Pecten asper) (Class Pelecypoda), 
proposed validation of (pp. 236-37) (File 408). 

22) Gryphaea Lamarck, 1801 (Class Pelecypoda), pro- 
posed suppression of, and validation of Gryphaea 
Lamarck, 1819 (pp. 239-40) (File 365). 


2. The present notice is given in pursuance of de- 
cisions taken, o.: the recommendation of the Inter- 
national Commission on Zoological Nomenclature, by 
the Thirteenth International Congress of Zoology, 
Paris, July 1948 (Bull. Zool. Nomenclature, 4, 51, 57 
[1950] ; ibid., 5, 5, 131). 

3. Any specialist who may desire to comment on 
any of the foregoing applications is invited to do so 
in writing to the Secretary to the International Com- 
mission, 28 Park Village East, Regent’s Park, London, 
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N. W. 1, Eng., as soon as possible. Every such com- 
ment should be clearly marked with the commission’s 
file number as given in the present notice. 

4. If received in sufficient time before the com- 
mencement by the International Commission of voting 
on the applications in question, comments received in 
response to the present notice will be published in 
the Bulletin of Zoological Nomenclature; applications 
received too late to be so published will be brought 
to the attention of the International Commission at 
the time of the commencement of voting on the appli- 
eation in ‘question. 

5. Under the decision by the International Con- 
gress of Zoology specified in paragraph 2 above, the 
period within which comments on the applications 
covered by the present notice are receivable is a period 


of 6 calendar months calculated from the date of 
publication of the relevant part of the Bulletin of 
Zoological Nomenclature. The four parts now in 
question were published on May 4, 1951. In conse- 
quence, any comments on the applications published 
in those parts should reach the Secretariat of the In- 
ternational Commission at latest by November 4, 


1951. Francis HEMMING 
Secretary to the International Commission 
on Zoological Nomenclature 


Erratum 


WE HAVE been informed that reference 14 in the article 
by Eugene L. Hess (Science, 113, 709 [1951]) is to the 
new journal Arkiv fér Kemi and not to Arkiv Kemi, 
Mineral., Geol.—Enprrors. 


Book Reviews 


The Wealth of India: A Dictionary of Indian Raw 
Materials and Industrial Products; Raw Materials, 
Vol. II, and Industrial Products, Part II, cover- 
ing letter “C.” B. N. Sastri, Ed. New Delhi, India: 
Council of Scientific & Industrial Research, 1950, 
1951. Vol. II, 427 pp., Rs. 25, or about $5.25; Part 
II, 251 pp., Rs. 15, or about $3.15. 


This is the second volume in the continuing series 
dealing with the raw materials and industrial prod- 
ucts of India. It consists of two books, in which are 
described all subjects starting with the letter “C.” 
Volume I, published in December 1948, covers sub- 
jects starting with the letters “A” and “B.” It is un- 
derstood that the series will cover over 4,000 subjects, 
about 90 per cent of which will relate to plant prod- 
ucts, and the remainder to mineral products, mineral 
resources, and industries. 

The work is an encyclopedia with subjects arranged 
in alphabetical order, and appears to be the result of 
a painstaking review of the literature and compilation 
of statistics. The information is presented in a manner 
understandable and useful to both layman and scien- 
tist. The text is well illustrated with line drawings, 
graphs, charts, colored plates, and half tones. The 
printing on heavy glossy paper is large and clear. 
However, because of the weight of the book it is 
doubtful if the binding will stand much hard usage. 
A vast variety of subjects, such as cotton, copper, cos- 
metics, chrysanthemum, cutlery, coal carbonization, 
ceramics, canvas, crocus, ete., is covered, and general, 
specific, and scientific information is given on each. 
The description of “Chromite,” for example, occupies 
9 pages and includes sections entitled “Occurrence,” 
“Distribution,” “Mining and Dressing,” “Grading and 
Marketing,” “Industrial Uses,” “Seope for Expan- 
sion;” that of “Camellia” (from the leaves of which 
tea is made) covers 24 pages and includes a descrip- 
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tion of various species and sections on “Cultivation,” 
“Manufacture,” “Composition,” “Production and 
Trade.” The description of each subject generally 
begins with its scientific name, including 1elated 
species, followed by its physical and chemical char- 
acteristics. Brief mentién is made of the most im- 
portant world occurrences and then a detailed deserip- 
tion of where and how the subject is found in India 
and how it is used industrially. Numerous references 
are given throughout the text. 

Undoubtedly one of the prime purposes of the 
Indian government in going to the great cost and 
effort of compiling this encyclopedia is to provide 
accurate and concise information about the natural 
resources of the country in order to encourage their 
development. The Council of Scientific and Industrial 
Research maintains an Informational Bureau of Nat- 
ural Resources to answer inquiries from India and 
abroad regarding the scientific aspects, production, 
uses, sources of supply, and trade statistics of Indian 
raw materials and industry. 

The books are excellent for reference, general read- 
ing, and teaching and should be in all libraries, uni- 
versities, and other scientific institutions. They would 
be valuable also for commercial firms doing business 
in India. 

A. F. 
New York City 


Oral Pathology. 3rd ed. Kurt H. Thoma. St. Louis: 
Mosby, 1950. 1,592 pp. $17.50. 


In this revised and enlarged third edition of his 
well-known textbook, the author presents the patho- 
genesis, diagnosis, histopathology, and treatment of 
anomalies, diseases, and tumors of the mouth and 
jaws. The volume covers in most instances the clinical 
symptoms, x-ray studies, treatment, and, where indi- 
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eated, the histopathology of the various lesions. The 
1,660 carefully selected illustrations, of which 78 are 
in color, are well labeled and described. 

Dr. Thoma is unusually considerate in his use of 
synonyms, so that all readers may follow without con- 
tinual reference to other sources. He presents not only 
his theories and views upon a particular subject but 
neatly always the work and thoughts of at least one 
other investigator. The book also contains a splendid 
chapter on periodontal disease. A simple, understand- 
able classification based on clinical findings is well 
presented and described. 

This text embraces recent investigation and research 
in oral pathology. It contains revised classifications of 
several disease processes and justifies their use. Of 
particular interest is the chapter on odontogenic 
tumors, which is essentially the same as that approved 
by members of the American Academy of Oral Pa- 
thology at their meeting in May 1950 at the Armed 
Forces Institute of Pathology. 

A wealth of reference material is included in each 
chapter. Not only does it give Dr. Thoma authority 
for his work but it is also invaluable for those who 
wish to read further. 

The author correlates this book with his two volumes 
on oral surgery, and he treats developmental pathol- 
ogy much more thoroughly than most authors. He also 
has an excellent chapter on abnormal occlusal rela- 
tionship of the dentures. For this reason, and the 
fact that these entities are mentioned and discussed 
throughout the book, and in relation to other pathol- 
ogy, this book must be of particular value to the 
orthodontist as well as to the clinician, the oral pa- 
thologist, and the surgeon. 


JosePH L, Bernier, Col. (DC), USA 
Dental and Oral Pathology Section 
Armed Forces Institute of Pathology 


Studies in Late Tertiary Paleobotany. Daniel I. Axel- 
rod. Washington, D. C.: Carnegie Institution of 
Washington, 1950. 323 pp., 19 plates. $2.75 paper; 
$3.25 cloth. 


This volume represents another milestone in Dr. 
Axelrod’s studies of West Coast floras begun in the 
thirties: The first of the 6 papers, “Classification of 
the Madro-Tertiary Flora,” presents a revision of 
these floral units. The author proposes to divide the 
major Tertiary floras (Madro-Tertiary, Arcto-Terti- 
ary, ete.) into complexes, which, in turn, are divided 
into elements and components (two terms proposed by 
Chaney in 1944). Dr. Axelrod demonstrates the neces- 
sity for recognizing these units in studies of fossil 
floras. 

The next 4 papers describe and interpret Pliocene 
floras from California. Three floras are described for 
the first time: the Napa from central California, and 
the Anaverde and Piru Gorge from southern Cali- 
fornia. The fourth paper presents the results of a 
restudy of the southern California Mount Eden flora 
first investigated by the author in 1934 and 1937. Six 
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new species are described. All these papers illustrate 
the unique methods and principles of paleobotany, 
many of which were formulated earlier by Dr. Axel- 
rod (1941, 1949). 

The final study, “Evolution of Desert Vegetation,” 
presents a different view of this problem. The author’s 
thesis is that living desert species are derived from 
more mesic Tertiary communities which occupied the 
areas of present-day desert, and that the living species 
developed from these Tertiary communities by adapt- 
ing themselves to a climate which was becoming pro- 
gressively drier throughout Tertiary time. From paleo- 
botanical evidence, the author argues convincingly 
that modern deserts are a product of Upper Pliocene 
and Pleistocene time. From paleobotanical evidence, 
distributional patterns, and modern floral associations, 
he points out that the remarkable similarities between 
the North and South American living floras apply to 
less than 1 per cent of the living flora of each of these 
continents, and that this phenomenon can be ex- 
plained by differentiation from wider-ranging ances- 
tors, and by long-distance migration at times of favor- 
able environmental conditions. 

This volume is eloquent proof of the statement that 
the fossil floras of the western United States are the 
best known in the world. 

Artuur A. MEYERHOFF 
Palo Alto, California 


Scientific Book Register 


Physical Geography. Arthur N. Strahler. New York: 
Wiley; London: Chapman & Hall, 1951. 442 pp. $6.00. 

An International Bibliography on Atomic Energy: Sci- 
entific Aspects, Vol. 2. New York: Atomic Energy Com- 
mission Group, United Nations, 1951. Distributed by 
Columbia Univ. Press, New York. 24,282 listings with 
introductory essays and appendices. $10.00. 

Aircraft Jet Powerplants. Franklin P. Durham. New 
York: Prentice-Hall, 1951. 326 pp. $5.00. 

The Integument of Arthropods: The Chemical Com- 
ponents and Their Properties, the Anatomy and 
Development, and the Permeability. A. Glenn Richards, 
Minneapolis: Univ. Minnegota Press, 1951. 411 pp. 
$6.00. 

A Treatise on Heat. Including Kinetic Theory of Gases, 
Thermodynamics and Recent Advances in Statistical 
Thermodynamics, 3rd ed. M. N. Saha and B. N. 
Srivastava. Allahabad and Calcutta, India: Indian 
Press, 1950. 935 pp. Rs. 32 /-. 

Technique of Organic Chemistry: Adsorption and 
Chromatography, Vol. V. Harold Gomes Cassidy; Ar- 
nold Weissberger, Ed. New York-London: Interscience, 
1951. 360 pp. $7.00. 

The Kidney: Structure and Function in Health and Dis- 
ease. Homer W. Smith. New York: Oxford Univ. 
Press, 1951. 1,049 pp. $12.50. 

The Kidney: Medical and Surgical Diseases. Arthur C. 
Allen. New York: Grune & Stratton, 1951. 583 pp. 
$15.00. 

Johannes Kepler: Life and Letters. Carola Baumgardt. 
New York: Philosophical Library, 1951. 209 pp. $3.75. 

Servomechanisms and Regulating System Design, Vol. I. 
Harold Chestnut and Robert W. Mayer. New York: 
Wiley; Lonion: Chapman & Hall, 1951. 505 pp. $7.75. 
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Scientists in the News 


Cole Coolidge has been appointed director of the 
Chemical Department of the Du Pont Company, suc- 
ceeding Elmer K. Bolton, who is retiring after 21 
years as director. Dr. Coolidge has been assistant diree- 
tor of the department since 1939. 


George Cooper, Jr., associate professor of roent- 
genology, University of Virginia, has been awarded the 
American Cancer Society’s 1951 Medal in recognition 
of his contributions to the control of cancer. Dr. 
Cooper is medical and scientific director and a mem- 
ber of the Board of Trustees of the Virginia Division, 
American Cancer Society, and chairman of the can- 
cer committee of the Medical Society of Virginia. 


Walter G. Daniel, professor of education at Howard 
University, has been made specialist for higher educa- 
tion in the Office of Education, FSA. He will work 
with John Dale Russell, assistant commissioner for 
higher education, on improvement of the nation’s 
program of higher education. 


Fratis L. Duff has been appointed chief of the Pre- 
ventive Medicine Division, Office of the Surgeon Gen- 
eral, USAF. Reassigned from a teaching post at Johns 
Hopkins School of Medicine, he has devoted a major 
part of his career to the field of preventive medicine. 


Paul X. English, U. S. A. (ret.), has been appointed 
director of industrial engineering for Guy B. Panero, 
Engineers. General English was formerly wartime 
chief of the industrial division of the Chemical Corps. 
Before joining Panero, he was with the Harmonic 
Reed Corporation, Philadelphia. 


M. P. Etheredge has suceeded Clay Lyle as dean of 
the School of Science at Mississippi State College. 
Dr. Etheredge has been state chemist, professor of 
chemistry, and head of the Department of Chemistry 
at Mississippi State. In addition, he is serving as presi- 
dent of the Association of American Feed Control 
Officials. Dr. Etheredge was referee on starch for the 
Association of Official Agricultural Chemists, 1940-44, 
and on nitrogen in fertilizers, 1947-50. He is now 
serving as general referee on feeding stuffs. He is past 
president of the Food and Drug Officials of the South 
Central States, and he represents Mississippi State 
College on the council of the Oak Ridge Institute 
of Nuclear Studies. 


James L. Fieser, former’ executive director of the 
Committee for a Christian University in Japan, has 
been appointed chief of the Mass Care Planning 
Branch, Health and Welfare Services Office, of the 
Federal Civil Defense Administration. Since 1947, 
Mr. Fieser has been director of the Suburban Hospital 
in Bethesda, Md. 


Chester Hume Forsyth, a member of the Mathe- 
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News and Notes 


matics Department of Dartmouth College for 35 
years, retired at the end of the college year. Before his 
appointment as an instructor in mathematics at Dart- 
mouth in 1916, Professor Forsyth had taught at the 
University of Illinois, the University of Michigan, and 
Eureka College. 


The Max Planck medal, highest award of the Ger- 
man Physical society, has been given to James Franck, 
professor emeritus of physical chemistry in the Uni- 
versity of Chicago’s Institute for Radiobiology and 
Biophysics. Although he began as a physicist, Pro- 
fessor Franck in recent years has devoted himself to 
a study of the effects of photosynthesis. His studies 
at the University of Chicago have been supported by 
the Samuel 8. Fels Fund. The Max Planck medal has 
been awarded annually since the middle 1920s. 


S. I. Griboff, of New York, serving his internship at 
New York City’s Mount Sinai Hospital, has won the 
Schering Award for 1950. Dr. Griboff was a senior 
medical student at Syracuse University College of 
Medicine when he enrolled in the competition, and 
received first prize for his paper on “The Clinical 
Use of Steroid Hormones in Cancer.” Co-authors Rob- 
ert W. Winters and Henry M. Williams, students at 
Yale University School of Medicine, were selected as 
a tie for second prize with Kenneth J. Ryan, student 
at Harvard Medical School; Monte J. Meldman, stu- 
dent at Marquette University School of Medicine, was 
awarded third prize. Twenty-five contestants received 
honorable mention. The Schering Award has been 
given annually for the best manuscripts prepared on 
designated phases of endocrinology. Medical students 
of the United States and Canada are eligible for the 
contest. Judges for 1950 were Ira T. Nathanson, as- 
sistant professor of surgery, Harvard Medical School; 
Cornelius P. Rhoads, director of the Memorial Center 
for Cancer and Allied Diseases, New York; and Wal- 
ton W. Van Winkle, former secretary of the Commit- 
tee on Research of the Council on Pharmacy and 
Chemistry of the AMA. 


M. I. Grossman, associate professor of clinical sci- 
ence at the University of Illinois College of Medicine, 
on military leave of absence, has reported for serv- 
ice at Fort Sam Houston. He holds the rank of cap- 
tain in the Army Medical Corps. Dr. Grossman is also 
assistant managing editor of Gastroenterology, and re- 
search associate at the Hektoen Institute for Medical 
Research. 


A Swedish expedition to New Guinea will be led by 
Nils Gyldenstolpe, of the Swedish Museum of Natural 
History. He will explore the little-known central pla- 
teau of the island, hoping to find rare mammals and 
birds. 

Halsted S. Hedges, emeritus professor of ophthal- 
mology at the University of Virginia, was honored for 
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his 52 years of service by the Virginia Society of 
Ophthalmology and Otolaryngology at its annual meet- 
ing in Roanoke. Dr. Hedges, the first member of the 
society to be so honored, has been a member of the 
medical faculty of the University of Virginia since 
1899. 


George E. Holbrook, manager of the plant develop- 
ment section of Du Pont’s Organic Chemicals Depart- 
ment, has been named assistant director of the com- 
pany’s Development Department. Dr. Holbrook has 
been with Du Pont since 1933, starting as a research 
chemist in the Jackson Laboratory, Deepwater 
Point, N. J. 


Edwin P. Jordan, former director of education of 
the Frank E. Bunts Educational Institute and the 
Cleveland Clinic Foundation, has been appointed 
executive director of the American Association of 
Medical Clinies. 


The first $10,000 C. C. Criss Award and gold medal 
for “outstanding contributions in the fields of public 
health and safety” were awarded to Edward C. Kendall 
and Philip S. Hench, last year’s Mayo Clinie Nobel 
prize winners. The award was established in 1949 by 
Mutual of Omaha, health and accident insurance com- 
pany, and is not limited to medical men. Dr. Kendall 
will join the Forrestal Research Center at Princeton 
this year as visiting professor of chemistry. 


Margaret A. Kennard has left the University of 
Oregon Medical School to accept an appointment as 
associate professor of physiology at the University 
of British Columbia. She will also serve as senior re- 
searcher at Crease Psychiatric Clinic Research Unit. 


Ching Chun Li, a specialist in population genetics, 
has been appointed a research fellow in biostatistics 
at the University of Pittsburgh Graduate School of 
Public Health. Under the Communist regime, Dr. Li 
was obliged to leave his position as professor and head 
of the Department of Agronomy at National Peking 
University, Peiping. He was enabled to return to the 
U. 8S. through the efforts of the Committee on Aid to 
Geneticists Abroad of the Genetics Society of America. 


C. N. Hugh Long, dean of the Yale School of Medi- 
cine, received the 1951 Banting Memorial Medal from 
the American Diabetes Association at its annual meet- 
ing. As medal recipient, Dr. Long delivered the Bant- 
ing Memorial Lecture, on “The Endocrine Control of 
the Blood Sugar.” The medal and lectureship were es- 
tablished in 1941 in memory of Frederick G. Banting, 
the Canadian scientist who was the co-discoverer of 
insulin. 


Perrin H. Long has been made professor of medicine 
and executive officer of the Department of Medicine 
of the College of Medicine at New York City, State 
University of New York. 


C, E. Marshall, professor of soils, College of Agri- 
culture, University of Missouri, was recipient of the 


first Hoblitzelle National Award in Agricultural Se- 
ences ($5,000 cash and gold medal), created to give 
recognition to basic research in the agricultural s¢- 
ences by Karl Hoblitzelle, Texas philanthropist. Dr, 
Marshall was chosen from a list of more than 70 scien- 
tists nominated from all parts of the U. 8. The Final 
Awards Committee was composed of T. 8. Painter, 
president of the University of Texas; William A, 
Albrecht, University of Missouri; P. V. Cardon, Agri- 
cultural Research Administration, USDA; Louis 
Bromfield, writer and farmer; and J. E. Coit, consult- 
ing horticulturist from California. 


Marston Morse, of the Institute for Advanced Study, 
has been made chairman of the new NRC Division of 
Mathematics. Marshall Stone, of the University of 
Chicago, will serve as vice chairman, and J. R. Kline, 
of the University of Pennsylvania, as executive 
secretary. 


Richard P. Saunders has joined the Save the Chil- 
dren Federation as president-elect. He will become 
president on January 1, succeeding John R. Voris, 
who will retire after 20 years of service. Dr. Saunders 
has been president of Palos Verdes College, Rolling 
Hills, Calif., since 1946. 


Gordon Merritt Shrum, head of the Department of 
Physics, University of British Columbia, and Andrew 
Robertson Gordon, head of the Department of Chem- 
istry, University of Toronto, have been appointed 
members of the Defence Research Board of Canada. 


Harold M. Skeels, senior scientist, USPHS, has 
been assigned to the National Institute of Mental 
Health, Bethesda, Md., as special projects services 
consultant in the Community Services Branch. For 
the past two years Dr. Skeels has served as PHS re- 
gional mental health consultant in clinical psychology, 
San Francisco. 


L. E. Sutton, of the Physical Chemistry Department, 
Oxford University, has been invited to give a course 
of lectures at the Harvard University Summer School. 
He will attend the fall jubilee meeting of the American 
Chemical Society before he returns to England. 


Hugh S. Taylor, dean of the Princeton University 
Graduate School and former chairman of the univer- 
sity’s Department of Chemistry, was selected to pre- 
sent the 1951 Remsen Memorial Lecture of the Amer- 
ican Chemical Society’s Maryland Section. Dean Tay- 
lor, an authority on catalysts, photochemistry, and the 
nature of chemical processes at the surfaces of solids, 
is the ‘sixth American chemist to receive this honor 
since the lecture series Was established in 1946, in 
memory of Ira Remsen, first professor of chemistry at 
Johns Hopkins. 


William F. Taylor has succeeded Max Halperin as 
head of the Department of Biometrics at the Air 
Force School of Aviation Medicine, Randolph AFB. 
The latter has been transferred to Washington, D. C., 
as statistician for the U. 8. Public Health Service. 
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Education 


The University of Florida will offer for the first 
time work leading to the Ph.D. degree in plant pa- 
thology and mycology and applied phases, beginning 
with the fall semester. The teaching and research 
staff will include 25 pathologists of wide. experience. 
Special emphasis is to be placed on subtropical and 
tropical fungi and plant diseases, as well as diseases of 
so-called Southern crop plants, including mostly dis- 
eases of ornamental plants, citrus, vegetable, and field 
crops. Graduate assistant and teaching assistant fel- 
lowships are available. 


Illinois Institute of Technology has been awarded a 
contract for researgh on multi-story apartment build- 
ing construction by the Housing and Home Finance 
Agency. Under the direction of Elmer I. Fiesenheiser, 
and supervised by the agency’s Division of Housing 
Research, work will be done by the Civil Engineering 
Department on the development of low-cost methods 
of construction of low-rent housing through economies 
in materials, use of space, structural and mechanical 
design, assembly and installation of equipment. The 
Structural: Clay Products Research Foundation is 
also planning to assist in the project. 


The University of Kansas Medical School, in re- 
organizing its Department of Pathology, will combine 
it with the Department of Oncology. Robert E. Sto- 
well, head of the latter department, will succeed H. R. 
Wahl, who will retire as chairman of the Department 
of Pathology. New medical school appointments in- 
dude Harlan I. Firminger, Chauncey G. Bly, David 
M. Gibson, Betty U. Corbett, and Max Berenbom. A 
Medical Science Building is under construction to 
provide additional space in 1952. 


Northwestern University Medical School will com- 
bine its Departments of Chemistry and Experimental 
Medicine into a Department of Biochemistry. Smith 
Freeman, who has been professor and chairman of the 
Department of Experimental Medicine, will head the 
new department. 


In conjunction with the alumni reunion program at 
the University of Notre Dame, the cornerstone was 
laid for a new Science Building, which is scheduled 
for completion next summer. It will house the depart- 
ments of Chemistry, Physics, and Mathematics. 


Ohio State University is initiating a curriculum in 
sanitary engineering leading to a B.S. in civil engi- 
neering. Among the specialized courses, to begin in 
the third year, are sanitary bacteriology, environ- 
mental sanitation, advanced hydraulics, water- and 
sewage-treatment plant design, and treatment of in- 
dustrial wastes. Between the third and fourth years, 
three weeks will be spent at the summer surveying 
camp in Zaleski State Forest and six with the Ohio 
Department of Health in a field training program. 


Peabody Museum has sent four anthropologists to 
Point Barrow, Alaska, to search for archaeological re- 
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mains of aboriginal Americans and to study the pres- 
ent-day culture of the Alaskan Eskimos. Wilbert K. 
Carter, of Big Timber, Mont., is head of the 
expedition, which is sponsored by ONR. He will be as- 
sisted by Charles I. Shade, H. Thomas Cain, and 
Robert W. Tanner. 


The newly organized University of Ryukyus, near 
Naha, Okinawa, will add five Michigan State profes- 
sors to its staff for the academic year 1951-52. Last 
year, the first year of the university’s operation, more 
than 500 students were in attendance. Major emphasis 
is on the practical arts, mainly agriculture and home 
economies, on the teaching of English, and on infor- 
mational and educational programs among adults. The 
American Council on Education supervises the entire 
aid program. 


Thirty Tulane University students and six profes- 
sors, interested mainly in advanced work in anthro- 
pology, are attending a special summer school in 
Guatemala, with the cooperation of the University 
of San Carlos and the U. S. Embassy. 


Vermont Agricultural College has received by trans- 
fer from the U. S. government the 942-acre U. 8. 
Morgan Horse Farm in Addison County, near Middle- 
bury. The property is to be used for research on 
“animals and animal products, plants, soils, and 
forestry; farm demonstrations; and any phase of 
agricultural education.” 


Wesleyan University has joined twelve other liberal 
arts colleges (Science, 113, 706 [1951]) in the Colum- 
bia University School of Engineering program de- 
signed to provide engineering students with a combined 
liberal arts and technical course of study. 


Each summer the University of Wisconsin sends a 
group of geology students to a new research area. 
This year 26 men, supervised by L. R. Laudon, will 
spend eight weeks in the Pentagon Mountain region 
(Mont.) and in the southern Canadian Rockies, col- 
lecting geelogical data. 


Woods Hole Oceanographic Institution has sent a 
party of ten scientists, under the direction of Fred- 
erick C. Fuglister and Valentine Worthington, on 
a five months’ cruise to survey the Gulf Stream be- 
tween North America, Iceland, and England. Aboard 
the research vessel Albatross III are the usual drift 
bottles, a bathythermograph, a geomagnetic electro- 
kinetograph (GEK, a device based on the law of 
magnetic induction), and a new underwater camera, 
which uses a timing mechanism that can be set to take 
pictures from once a second to once every five minutes. 


Grants and Fellowships 


The American Philosophical Society, through its 
Penrose Fund, has made a grant to Otto Struve for 
research in astrophysics. Other grants went to Ralph 
W. Chaney, Robert J. Drake, Ashley B. Gurney, Frank 
R. Shaw, Alice 8. Baker, Howard E. Evans, Arthur 
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C. Cole, Jr., Myron Gordon, L. C. Dunn, Cornelis 
A. G. Wiersma, and Clement L. Markert, in fhe bio- 
logical sciences; in sociology, to MacEdward Leach 
and Genevieve M. d’Haucourt; in archaeology, to 
Muriel N. Porter and Ephraim A. Speiser. Johnson 
Fund grants were made to Horace C. Richards (geol- 
ogy) and James A. G. Rehn (zoology). Nicholas A. 
Michels received a grant from the Daland Fund 
for research in anatomy. 


Bristol Laboratories, of Syracuse, N. Y., has made 
a grant to Northwestern University Medical School for 
a fellowship in the Department of Biochemistry. The 
Fellow will work under the direction of E. A. Zeller. 
The University of Illinois College of Medicine has re- 
ceived support from Bristol for a research fellowship 
under the supervision of 8. B. Binkley. 


The Building Service Employees International Union 
has awarded $4,800 Columbia University scholarships 
to four children of its members. By 1954 the union ex- 
pects to be maintaining 16 scholars at Columbia and 
Barnard. Four sons of New York City electrical 
workers will also enter Columbia next September as 
the winners of six-year scholarships awarded by the 
Joint Industry Board, contractors of the electrical 
industry, and Local 3, International Brotherhood of 
Electrical Workers, A. F. of L. When the plan is in full 
operation, 96 scholars will be studying at Columbia. 


The Eli Lilly Research Laboratories have given 
$6,000 to Chicago Medical School for work in ex- 
perimental diabetes under the direction of Piero P. 
Foa. The Chicago Heart Association has made grants 
to the school for studies in cardiology under the di- 
rection of Aldo A. Luisada, and in microbiology un- 
der George J. Scheff. 


A March of Dimes grant of $19,400 will enable New 
York University, under the direction of Harold K. 
Work, to build a new, more efficient type of mechani- 
eal respirator. The new machine will provide respira- 
tion by negative, positive, and equalizing pressures, 
and will include a “mechanical cough” device now un- 
dergoing clinical trials at the university. 


The National Vitamin Foundation has announced 
new grants-in-aid, ranging up to $9,600, to M. K. Hor- 
witt, H. D. Wallace and T. J. Cunha, Nevis 8. Serim- 
shaw, Robert W. Heinle and David R. Weir, Thomas 
P. Singer, E. W. McHenry, C. Lockard Conley, Albert 
E. Sobel, and Roberto Funaro. Grants are made semi- 
annually, on January 1 and July 1. 


New England Textile Foundation has awarded 41 
undergraduate scholarships for 1951-52 at the four 
New England textile colleges: Bradford Durfee, 
Lowell, and New Bedford Textile Institutes, and the 
Textile School—Rhode Island School of Design. 


The University of Wisconsin is accepting appli- 
cations for its Graduate Fellowship in Science Writ- 
ing. The fellowship, established in 1948, is for 10 
months and carries a stipend of $1,100. The recipient 
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should have a wide background in both physical ang 
social sciences, some journalism training or exper 
ence, and should intend to take up science writing ag 
a career. Applications, returnable by August 45, 
should be addressed to UW News Service, Observatory J 
Hill Office Bldg., Madison 6. First holder of the fel 
lowship, Kenneth Johnson, is now chief science writer, 
Central States Agricultural Experimental Station, 
Columbus, Ohio. 


Meetings and Elections 


The third meeting of the Indo-Pacific Fisheries Coun. F 
cil, a division of FAO, was held in Madras, February 
1-3. J. D. F. Hardenburg, of Indonesia, presided and 
K. M. Munshi, India’s Minister for Food and Agri- s 
culture, inaugurated the conference. It was attended rr 
by delegates from the United Kingdom, Australia, g 
Cambodia, France, Indonesia, the Netherlands, Pakis- n 
tan, the Philippines, Thailand, Viet Nam, and India, 
Observers from Unesco and SCAP were also present, 
Dr. Hardenburg stressed the importance of inter- 
national cooperation to solve the urgent problems a 
facing the fishing industry in the region. He said that v 
it was the aim of the council to alleviate the food 
shortage and he outlined methods of improving the K 
catch, simultaneously warning against the danger of a 
overfishing. He added that new branches of the indus- 
try must be created, markets built, and research and be 
statistical information gathered. In view of the im- 
portance of inland fisheries in solving the food prob- 
lem facing India, Mr. Munshi mentioned that the 
government had sanctioned 23 “Grow More Fish” 
schemes and had also provided technical assistance to 
the states. The development and extension of tech- 
nical instruction for the fisheries people were dis- 
cussed, and the feature of the meeting was a sym- 
posium on transplantation of fish, wherein great em- 
phasis was laid on pond fishing and utilization of non- 
cultivable lands for fish-rearing. The government of 
the Philippines has invited the council to hold its next 
meeting in Manila. 


The Royal Society of Canada has elected H. E. An- 
gus president and G. B. Reed vice president. C. Leon- 
ard Huskins, of the University of Wisconsin, was 
elected president of Section 5 (biological and medical 
sciences), and H. Carmichael, J. W. Hopkins, and 
W. G. Schneider were elected Fellows. W. G. Penfield, 
of the Faculty of Medicine, McGill University, was 
awarded the Society’s Flavelle Medal. 


At the annual meeting of The Society for Investi- 
gative Dermatology, the following officers were elected: 
president, Samuel M. Peck; vice president, John R. 
Haserick ; director (five years), Marion B. Sulzberger. 


The Society of the Plastics Industry has elected Gor- 
don Brown president; Horace Gooch, Jr., chairman 
of the board; Dale Amos, vice president; and J. E. 
Gould, secretary-treasurer. The annual John Wesley 
Hyatt award was presented to James Bailey, vice 
president and director of research of the Plax Cor- @ 
poration, of Hartford, Conn. 
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For a new approach to a chemical analy- 
sis of the universe, great balloons are 


r" sent aloft to capture tracks of cosmic 
Jed ray primaries. They use the photo- 
lia, graphic plate itself as a scientific instru- 
“4 ment to detect exciting nuclear events 
ia, 


in the upper atmosphere; to identify 
the particles that participate in them; to 


ter- 

nas measure their charges, rest masses, and 
hat velocities. 

ood This is the story brought back by 


the Kodak Nuclear Track Plates. Type 


e NTB3 record electrons, mesons, pro- 
aa tons, and deuterons, even at velocities 
im- of minimum ionization; as seen at right, 
rob- they also record heavier particles and 
the the 8-rays left by ionization electrons in 


ish” their paths. Type NTA, when underde- 


- veloped, yield tracks of the heavier par- 
die ticles a single grain wide to permit ac- 
ym- curate measurement of relative track 
em- densities. This measurement, along with 
nem track lengths, 3-ray densities, and angu- 
‘a lar relationships, allows the physicist to 
— deduce the facts from the two kinds of 
iz plates sent aloft together. 

oak Not only the researcher but also the 


was science teacher should have the latest 
lical information about all six types of Kodak 
and Nuclear Track Plates and Pellicles and 
the beautifully simple technique of us- 
ing them. Write Eastman Kodak Com- 
pany, Industrial Photographic Division, 
Rochester 4, N. Y. 


ted: 

| NUCLEAR PARTICLE RECORDING... 
Gor- a scientific function of photography 
rman 


Photograph—Courtesy of General Mills Research Laboratories 
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TRACKS OF RELATIVISTIC CHARGED PARTICLES 
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Immediately Available 
for Research Investigators 


GELATIN GLUTATHIONE 


Wi For intravenous use as a blood extender in shock 
burns, radiation injury, severe depletions of fluid 
and toxic infections. 


HAs a new field for investigation in rheumatic 
fever, arthritis and in ACTH induced diabetes. 


Gelatin in hydrolysis is well known to yield a non- 
antigenic product. Glutathione is the tripeptide of 
the three amino acids glycine, cysteine and gluta- 
mine used in biologic detoxifications. Glutathione 
increases the osmotic pressure of gelatin 20% and 
inhibits syneresis (ageing of colloids) thus ad- 
vancing gelatin usefulness. 


Supplied in 500 cc vials, sterile, ready for use in- 
travenously containing 6% gelatin (knox) and 
0.5% glutathione S H (reduced form) or S S 
(oxidized form) as desired. 


U.S. Patent #2,110,178 


PHYSIOLOGICAL CHEMICALS CO., INC. 


3 LE FEVRE LANE, NEW ROCHELLE, N. Y. 


Bibliography on Request 


RSONAL OR 
NAL LIBRARY 


METHODS OF 

VITAMIN DETERMINATION 
by B. CONNOR JOHNSON, University of Illinois 
This is a useful book in an important new field 
of research. It will be of interest to biochemists, 


food technologists, animal nutritionists, horti- 
culturists, home economists and others. 


Satisfactory assay procedures for 16 vitamin and 
vitamin-like substances are listed. 


Wherever applicable, the biologic, chemical, 
microbiologic and physical methods are de- 
scribed in detail for the vitamin. Amino acids 
are also discussed. 


PRICE $2.00 
Send for an On-Approval Copy 


BURGESS PUBLISHING COMPANY 


2 428 SOUTH SIXTH STREET + MINNEAPOLIS 15 


MINNESOTA 


Publications Received 


Second U. S. M. A. Student Conference on United States 
Affairs. West Point, N. Y. 1951. 

Looking Forward. Arthur F. Burns. National Bureau of 
Economic Research, New York. 1951. 

Training of Psychological Counselors: Report of a Con- 
ference Held at Ann Arbor, Michigan, July 27 and 28, 
1949, and January 6 and 7, 1950, University of Michi- 
gan Press, Ann Arbor. 

Bulletin of the Research Council of Israel. Vol. I. Re- 
search Council of Israel, Jerusalem. 1951. 

This Is Civil Defense. Federal Civil Defense Administra- 
tion Publication PA-3. GPO, Washington, D. C. 1951. 
10¢. 

Opportunities in Atomic Energy. Karl D. Hartzell. Voca- 
tional Guidance Manuals, New York, 1951. 

Proceedings of the Minnesota Academy of Science. Vol. 
13, 1945. Minnesota Academy of Science. Exchange 
Division, University of Minnesota Library, Minneapolis. 


A New Species of the Jurassic Brachiopod Genus Septir- . 


hynchia. Helen M. Muir-Wood and G. Arthur Cooper. 
Smithsonian Institution, Washington, D. C. 1951. 

Support for Independent Scholarship and Research. 
Elbridge Sibley. New York Social Research Council. 
1951. $1.25. 

The Natural Sciences in Western Germany. A Symposium 
on Current Research under the Direction of Kurt 
Ueberreiter, Foreign Consultant to the Library of 
Congress. European Affairs Division, Library of Con- 
gress, Washington, D. C. 1951. 

Proceedings of the Alaskan Science Conference of the 
National Academy of Sciences—National Research 
Council. Bull. Natl. Research Council, No. 122, Wash- 
ington, D. C. $2.00. Apr. 1951. 

Alcoholism and Social Stability: A Study of Occupational 
Integration in 2,023 Male Clinic Patients. Robert 
Straus and Selden D. Bacon. Hillhouse Press, New 
Haven. 1951. 50¢. 

Bacteriological Proceedings 1951: Proceedings of the 
51st General Meeting Sponsored by the Illinois Branch, 
Chicago, Illinois, May 27 to 31, 1951. Society of 
American Bacteriologists. 1951. 

Biochemical Institute Studies IV; Individual Metabolic 
Patterns and Human Disease: An Exploratory Study 
Utilizing Predominantly Paper Chromatographic 
Methods, University of Texas Publication. University 
of Texas, Austin. May 1, 1951. $1.00. 


‘Blood—Your Gift of Life. Alton L. Blakeslee. Public 


Affairs Committee, New York. 1951. 20¢. 

Boletin de Arqueologia. Vol. III. Nos. 1-6. Bogové, 
Colombia. 1951. 

The Cockroach, Economic Series No. 12. British Museum 
(Natural History), London. 1951. 9d. 

Confuse and Control: Soviet Techniques in Germany. 
Dept. of State Publ. 4,107. GPO, Washington, D. C. 30¢. 

Contributions to Our Knowledge of Old World Araliaceae. 
W. R. Philipson. An Underscribed Species of Masti- 
chodendron (Sapotaceae) from Barbados and Antigua. 
H. E. Box and W. R. Philipson. Bulletin of the British 
Museum (Natural History), Botany, Vol. 1, No. 1. 
British Museum, London. 1951. 5 s. 

Discipline and Emotional Health. Bruno Gebhard. Cleve- 
land Health Museum, Cleveland. 1951. 25¢. 

General Education Board: Annual Report for 1950. 
General Education Board, New York. 
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A, Mosby Book! 


bi ommunity Health Education 


in A ction 


Two authors, with quite diversified and broad experience, prove that 
health education can be refreshing and amusing. With unusually deft 
and charming style, they present considerable essential information— 
persuasively rather than didactically. In other words, they practice 


what they preach! 


Health education has become a great deal 
more than a mere collection of technics, 
though the authors discuss methods of using 
various media with thoroughness. They also 
stress the importance of thinking of the other 
fellow—and of giving him a chance to develop 
his own concepts of community needs and his 
own community organization to meet the 
problems. 


The book has real value for the health officer 
without appropriations to employ a qualified 
specialist—for the nurse or sanitarian who is 


charged with important health education jobs 
—and the trained health educator is sure to find 
discussions of situations that will prove of 
practical assistance. 


When two authorities combine their efforts 
and their knowledge and present it in unusually 
palatable manner, they deserve to be read— 
and we take pleasure in making this book avail- 
able to the workers in the field of public health 
in solving their problems of community 
organization. 


By RAYMOND S. PATTERSON, Ph.D., Director, Health 
Education, John Hancock Mutual Life Insurance Company; 
and BERYL J. ROBERTS, Ed.M., M.P.H., Associate in Health 
Education, Harvard School of Public Health; Consultant Di- 
rector, Health Education, Massachusetts Division of American 
Cancer Society. 352 pages, illustrated. Price, $4.50. 


July 13, 1951 


The C. V. Mosby Company 
3207 Washington Blvd., St. Louis 3, Mo. 
Please send me: 


Patterson-Roberts COMMUNITY HEALTH EDUCATION 
IN ACTION—$4.50 


(C0 Enclosed find check. 


(0 Charge my account. 
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PHOTOVOLT 
Exposure Photometer Mod. 200-M 


for 
PHOTOMICROGRAPH Y 


Accurate determination of exposure time in 
black-and-white and color photomicrography 


Write for Bulletin #810 to Price $65.— 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


TIRON 


(disodium-1, 2-dihydroxybenzene-3, 5-disulfonate) 


For the Determination of Iron 


A new sensitive, stable, on widely applicable reagent, de 
velo by John H. Yoe and A. Letcher Jones, University 
of Virginia (Reference—Industrial and Engineering Chem 


istry, Analytical Edition, Vol. 16, p. 111-115, 1944), for 
the —a determination of ferric iron. The reagent 
may be used in either acid or alkaline medium. In alkaline 


medium it is sensitive to one part of iron in 100,000,000 
parts of solution. In acid solution the sensitivity is one 
part in 30,000,000 

TIRON—YOE & JONES IRON REAGENT 


$5.00 | 


5g 
$1.50 


lg 
$.50 


10 g 
$2.50 


For the Determinetion of TITANIUM 
(Method of Yoe & Armstrong) 


TIRON is an extremely sensitive reagent for the determi- 
nation of TITANIUM (indicated sensitivity, 1 part of 
TITANIUM in 100,000,000 parts of solution). Only a 
few ions interfere. ‘Furthermore, TIRON may be used 
to determine both Titanium and Iron in same solution. 
TIRON REAGENT available from stock. 


LaMotte Chemical Products Company 
Dept. “H” Towson 4, Md. 
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Meetings & Conferences 


July 23-26. Conference on Auroral Physics. University 
of Western Onturio, London, Can. 

Aug. 6-12. British Association for the Advancement of 
Science. Edinburgh. 

Aug. 7-9. American Meteorological Society. State College, 
Pa. 

Aug. 13-Sept. 7. Canadian Mathematical Congress (Sum- 
mer Seminar). Dalhousie University, Halifax 
Aug. 14-16. Conference on Prestressed Concrete. 

Cambridge, Mass. 

Aug. 20-23. American Institute of Electrical Ragincdes 
(Pacific). Multnomah Hotel, Portland, Ore. 

Aug. 20-23. National Council of Teachers of Mathematics 
(Annual). St. Olaf College, Northfield, Minn. 

Aug. 22-25. Plant Science Seminar. University of Buffalo 
School of Pharmacy, Buffalo, N. Y. 

Aug. 23-30. Institute for Teachers of Mathematics. 
Connecticut College, New London. 

Aug. 26-31. American Pharmaceutical Association. Stat- 
ler Hotel, Buffalo. : 

Aug. 27-29. American Association of Jesuit Scientists, 
Eastern States Division (Annual). Boston College, 
Chestnut Hill, Mass. 

Aug. 27-30. Illuminating Engineering Society. Washing- 
ton, D. C. 

Aug. 27-30. Social Work Institute, including discussions 
on the Problem of Old Age. Valparaiso University, 
Valparaiso, Ind. 

Aug. 27-31. American Society of Agronomy. Pennsyl- 
vania State College, State College. 

Aug. 27-31. Soil Science Society of America. Pennsyl- 
vania State College, State College. 

Aug. 31-Sept. 5. American Psychological Association, 
Hotel Sherman, Chicago. 

Sept. 1-3. Astronomical League. University of North 
Carolina, Chapel Hill. 

Sept. 3-4. Mathematical Association of America (Sum- 
mer). University of Minnesota, Minneapolis. 

Sept. 3-7. American Chemical Society (Annual). New 
York. 

Sept. 4-6. Pacific Coast Gas Ped (Annual). Fair- 
mont Hotel, San Francisco. 

Sept. 4-7. American Mathematical Society (Summer), 
University of Minnesota, Minneapolis. 

Sept. 5. Calorimetry Conference. Pupin Physies Labora- 
tory, Columbia University, New York. 

Sept. 5-7. Mycological Society of America. University of 
Minnesota, Minneapolis. 

Sept. 8-9. International Union of Pure and Applied 
Chemistry. New York. 

Sept. 8-12. Ecological Society of America. University of 
Minnesota, Minneapolis. 

Sept. 8-15. American Occupational Therapy Association 
(Annual). New Castle, N. H. 

Sept. 9~14. International Gerontological Congress. Hotel 
Jefferson, St. Louis. 

Sept. 9-14. International Society for the Welfare of 
Cripples (World Congress). Stockholm. 

Sept. 10-12. American Institute of Biological Sciences 
(Annual). University of Minnesota, Minneapolis. 
Sept. 10-13. International Congress of Pure and Applied 

Chemistry. New York. 

Sept. 10-13. Congress of the International Union of 

Leather Chemists Societies. London. 


MIT, 
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CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


179 EAST 87TH STREET 
NEW YORK, N. Y. 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


KLETT 
ELECTROPHORESIS 


Paper Partition 
CHROMA- 
TOGRAPHY 
Equipment 


Write for 
Descriptive 
Brochure 


CHROMATOCAB 


Model B300—Insulated 


BERKELEY CHROMATOGRAPHY DIV. 


University Apparatus Company 
Dept. H @ 2229 McGee Avenue @ Berkeley 3, Calif. 


July 13, 1951 


NO ROOM FOR DOUBT... 


yet year after year laboratory projects prove to be 
inconclusive because of inconsistent and undepen- 
able reagents. For more than 11 years CARWORTH 
FARMS has been experimenting with newer and 
more advanced methods of improved guinea pig 
production and 


“VACSEAL” Comptement 
aged the culmination of these many years of 


Our large output enables us to pool the serum of no 
less than 11 guinea pigs per lot, assuring the highest 
titer uniformity. 


“VACSEAL” is packaged in high vacuum all glass 
containers. It is distributed in three sizes with a 
special diluent for restoration to the following 
amounts: 


3ce. 
For further 


Tee. 20ce. 
information please write to: 


NEW CITY 
CARWORTH FARMS, INC. « NEW CITy 
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PERSONNEL PLACEMENT 


CLASSIFIED: 15¢ per word, minimum charge $3.00 Use of 
Box Number counts as 10 additional words. 


DISPLAY: $17.50 per inch, no charge for Box Number. 


Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE e@ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


Biochemist: Doctor of Sciences, U. Paris. Fifteen years research 
work on permeability and equilibrium studies, of interest for mode 
of action of narcotics and other drugs. Desires position or fellow- 
ship in biochemistry ST physicochemistry or general Phys- 
iology. Box 552, SCI 7/20 


Biochemist-Physiologist: Ph.D. June '51 leading eastern university. 
Academic or research position desired. Interest, metabolism and 
nutrition. Publications. References. Location immaterial. Box 35% 


SCIENCE 


Biochemist-Physiolo; iat Equivalent to American Ph.D., 7% years 
experience (1% int A.) in research (proteins, * physiology 
of high altitudes, hh endocrines, biochemistry of nervous 
system), 5 years Associate and Assistant Professor. Publications. 
Desire research position. Available immediately. Box 554, 
SCIENCE. x 


Biologist: Ph.D. specialized ornithology, synecology, blood physi, 
ology, evertebrates. Academic or research position desired. 9 years’ 
research, experience, numerous publications. Box 557, 


SCIE R8/10;9/7 


—The MARKET PLACE- 


BOCKS @ SERVICES @ SUPPLIES @ EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 


Glass Blower and Machinist: Laboratory, 15 years combined ex- 
Northern New preferred. Will consider other offers. 
rite Box 556, SCIENCE x 


Positions Wanted 

(a) Physician, Ph.D., Chemistry; nine years’ association, major 
pharmaceutical or, anization, four years, professional service depart- 
ment, five, clinical research. (b) Physical Chemist; Ph.D.; three 
ears’ teaching; eight years, chief physicist, industrial company. 
or further information, shrnee write Science Division, Medical 
Bureau (Burneice Larson, Director) Palmolive Building, Calege. 


Biochemist or Nutritional Chemist for a Cancer research laboratory, 

=, trained in protein, chemistry and mineral metabolism. 
ospital in New York City. Box 555, SCIENCE. 


Pharmaceutical Chemist or Manufacturing Pharmacist 


. with B.S. or M.S., for research and development of 
new drug products and quality control. Some experience or 
training in manufacturing pharmacy required. Rapidly grow- 
ing midwest ethical drug company. In reply, give details of 
training, experience and salary expected. 


BOX 550, SCIENCE 


Positions Open: 
(a) Biochemist well grounded in intermediary metabolism, enzymes, 
hormone and cancer research; one of major companies; straight 
research. (b) Bacteriologist with major interests in agricultural or 
industrial bacteriology; full-time teaching, principally graduate 
students; minimum $6000. (c) Medical Editor, woman preferred, 
to assume responsibility editorial work, group of physicians; East. 
Research Director; rogram in radiochemistry and 
id of nucleonics; Midwest. fe) ce. or Bacteriologist to 
supervise staff of twenty technologists; large general hospital; M.S. 
or Ph.D.; teaching center, minimum. $6000. (f) Anatomist: rank 
dependent. upon qualifications; Midwestern medical school. (g) 
Pharmaceutical Chemist or Biochemist to develop pharmaceutical 
and biochemical products; Pacific Coast. $7-2 Division, 
Medical Bureau (Burneice Larson, Director) Palmolive Buildin 
Chicago. 


Science Editor: General . science background in physical and bio- 
logical sciences with writing and/or publishing experience. Chal- 
lenging opportunity for younger man in dissemination of scientific 
knowledge at adult level in publishing. Salary varies with training 
and experience. Address age in Meine, Editor, American 
Peoples Encyclopedia, 153 N. Michigan, Chicago. 7/27 


SCIENTISTS—salaried positions, $3, 600 to $25,000. 
This confidential service for outstanding men who desire a change 
of connection, will develop and conduct preliminary negotiations 
without risk to present position. Send name and address for details. 
TOMSETT ASSOCIATES @ 1205 Berger Bidg., Pittsburgh 19, Pa. 


in the leading educational institutions, industrial 
laboratories, and research foundations in t U. S. AA 
and 76 foreign countries—at a very low cost 
ee yt 20¢ per word, minimum charge $5.00. Use of 
Number counts as 10 additional words. Correct 19! 
to SCIENCE must accompany ad. 
DISPLAY: Rates listed below—no charge for Box Number. The 
Monthly invoices will be sent on a charge account basis with 
—providing satisfactory credit is established. lave 
Single insertion $17.50 per inch stitu 
7 times in 1 year 16.00 per inch Ist | 
13 times in 1 year 14.00 per inch Rese 
26 times in 1 year 12.50 per inch Bros 
52 times in 1 year 11.00 per inch Uni 
For PROOFS on display ads, copy must reach SCIENCE 4 —— 
weeks before date of issue (Friday of every week). 
BACK NUMBER PERIODICALS — Bought and Sold , 
@ Tell us what you want!—What have you to offer? Lis 
Abrahams Magazine Service > DEPT. P, 56 £. 13th ST. Biolo 
Established 1889 NEW YORK 3, N. Y. Bioct 
Your sets and files of scientific journals | Gt 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, Ss. CANN G 
Boston 19, Massachusetts soDIU 
Vacuun 
FOR SALE: Zoological average length 26 averaj for scin 


Announcing 
THE CULTURING OF ALGAE: a symposium 


Phycological Society of America 


@ Seven papers on culture techniques, and the use of algal 
cultures in medical, biological and economic research. Ap- 
pendix on culture media. Bibliography. 114 pp., Illustrated, 
1950. Price: $2.25 postpaid. 

Published by CHAS. F. KETTERING FOUNDATION 
Far Hills Branch Post Office, Dayton 9, Ohio 


Sets and runs, foreign 


WANTED TO PURCHASE ... 
} and domestic. Entire 


PERIODICALS 

libraries and smaller 
SCIENTIFI and BOOKS collections wanted. 
WALTER }. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


SCIENTIFIC BOOKS and PERIODICALS WANTED 


Also, please send ur want lists. 
“STECHERT-HAFNER, 
31 East 10th St., New 


LOOK AROUND... 


of satisfied advertisers usin: 
in every issue of SCIEN ~ these sm 
ads get results! If you have a product or service of interest to 
scientists, why not take advantage of this low-cost means of in- 
creasing your profits! See above for particulars. 


INC, 
York 3 


14 


ScreNcE, Vol. 114 


—, 
| 
| | 
| 
| 
| . | 
Ch 
oo 
| 
Rare 
ceutic 
P price 
BIO 
July 


The MARKET PLACE— 


BOOKS @ SERVICES @ SUPPLIES @ EQUIPMENT 


RESEARCH GRANTS 


SUPPLIES AND EQUIPMENT 


1952 ARCTIC RESEARCH GRANTS 


The Arctic Institute of North America is offering a number 
of research grants in 1952 for scientific investigations dealin: 

with arctic and subarctic regions. Research must include fiei 

investigations in North America or studies at one of the In- 
stitute offices. Completed applications must be received by 
lst November 1951. Application forms may be obtained from: 
Research Committee, Arctic Institute of North America 
Broadway at 156th Street, New York 32, N. Y., or 3485, 
University Street, Montreal, Canada. 


SUPPLIES AND EQUIPMENT _ 


FREE CATALOG No. 677.. 


Lists more than 300 items for Research — 

Biological, Microbiological, Bacteriological, 

Biochemical, Nutritional. Write 

GB 72 LABORATORY PARK 
CHAGRIN FALL 


SODIUM IODIDE, THALLIUM-ACTIVATED CRYSTALS 


Vacuum-sealed in quartz envelopes to insure permanency. Designed 
for scintillation work with standard photomultiplier tubes. Write 
for Bulletin SC-5. NUCLEAR RESEARCH CORP. 2707 Federal 
Street, Philadelphia 46, Pa. H 


PROPPER 


GLASSES 


SQUARES, RECTANGLES 
AND CIRCLES 


Propper Select Quality Micro Cover Glasses are 
non-corrosive, non-fogging, and entirely free from 
flaws . . . meet or exceed all Federal specifications. 
@ Largest and most complete stock in the U. S. A. 

@ Special sizes of any dimension made to order 

@ Complete range of circles also available 


Write for details, prices, and samples. 


PROPPER MANUFACTURING CO., INC. 
10-34 44th Drive, Long Island City 1, New York 


INDEX of REFRACTION LIQUIDS 


STAINS 


Valuable Aid for Identification of Minerals and other 
Solids by the Immersion Method of Microscopy 


e Range 1.400-1.700, intervals of 0.002, or as selected 
index Certified to + 0.0002 


Range 1.71-1.83, intervals of 0.01 
Write for Price List Nd-S 
R. P. CARGILLE 118 Liberty Street, New York 6, N. Y. 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory rat 


Box 2071 + Madison 5, Wisconsin + Phone 36134 


White SWISS Mice 20c =; 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write + J. E. STOCKER + Ramsey, N. J. 


CATS PIGEONS HAMSTERS 
@ Clean healthy well-fed animals.) mice POULTRY GUINEA PIGS 


Guaranteed suitable for your needs. 
bly priced—D lable JOHN C. LANDIS + Hagerstown, Md. 


@ AMINO ACIDS e BIO 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 


H. M. CHEMICAL COMPANY, LTD. 


144 North Hayworth Avenue Los Angeles 48, California 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


17 West 60th Street, 
BIOS LABORATORIES, INC. Yoru 23. N.Y. 


ULTRAPURE MERCURY 


Highest purity mercury, containing less than 0.1 
parts per million impurities, is offered for sale at 
mederate cost, Ideal for all laboratory and instru- 
mental uses. 

Sample and technical bulletin available on request. 
EDWARD SHAPIRO, Ph.D. + P.O. Box 302, Swarthmore, Pa. 
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NOW .... reach over 32,000 scientists 
in government, education, 
research and industry . . . 


for less than 1 /5th of 
a cent per scientist 


Low your 
he story in a SCIENCE 
this size for only 
$62. 50 at the 1-time rate 
even less on a multi- 
ple-insertion basis. 


TECHNICAL — SCIENTIFIC 


NOW mode available at reasonable prices Reach influential scien- 
by the E. B. Lithoprint process of Book a ann tomes 

eprint. educational __ institutions, 
Over 140 foreign periodicals . . . ons 
700 books including many published industrial laboratories of 
during and recording the great advances pen J a) = and 76 foreign 
of the WAR YEARS. : 


Just one book may have priceless infor- PROVEN RESULTS— 
mation for you. Prove to yourself what 
know—for profitable 
results, at low cost, 
send your ad NOW. 


SCIENCE 


1515-A Mass. Ave., 


J. W. EDWARDS Washington 5, D. C. 
ARBOR, MICHI 


THE RICKETTSIAL DISEASES OF MAN 


This symposium volume is a comprehensive survey of the general field of Rickettsial 
diseases in man. Among the contributors a the names of many of the foremost 
American authorities on this important and relatively new field of medicine. 


The first group of papers includes discussions of the taxonomy, biology, isolation, and 
identification of vectors, and reservoirs of infection of the Rickettsial diseases of man. 
The second group of papers is devoted to discussions of serological reactions, the Weil- 
Felix reaction, the complement-fixation and ee reactions, and the preparation 
and standardization of Rickettsial vaccines. final group ef papers treats of 
insecticides, methods of their application, and *., i: 


Many of the 27 contributors to this volume during World War II were on the battle 
fronts in Africa, Italy, France and Germany, protecting our troops and the local popvu- 
lations wherever Rickettsial diseases prevailed. Rarely, if ever, have the authors of a 
medical book had so wide and so successful practical experience in the very subjects on 


which they have written. 
al To: A.A.A.S. Publications 
ORDER 1515 Massachusetts Avenue, N.W., Washington 5, D. C. 

YOUR Please accept my order for one copy of The Rickettsial Diseases of Man (74 x 103, 
eloth bound). My check in correct payment is = ($5.25 to A.A.A.S. members, $6.25 
to those who are not members; fodiafiing postage. 

COPY 

Name 
N 0 WwW Address 
ge City Zone ............ State 
16 Science, Vol. 114 
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It's the patented Technicon syphon-cycle that does it. Twice every 
minute, seven fresh gallons of water are surged through the 
pipettes, loosening and dislodging clinging residues. Wastes are 
literally swept out by the violent suction set up during the brisk 
ten-second emptying phase of the cycle. 

So rapid, so thorough is the Technicon Washer that six flushing 
cycles will deliver a full basket-load of immaculately clean pipettes 
{it holds up to 200 pipettes, 1 ml, 18” long). The non-corroding 
stainless steel basket carries its load of pipettes without changing 
through cleansing, washing and drying. Practically eliminates break- 
age and chippage because it requires no individual handling, no 
shifting from container to container. A MUST for the busy labora- 
tory. Ask for Bulletin 6150 giving particulars, 


automatic pipette washer 


THE TECHNICON COMPANY, 215 EAST 149th ST. NEW YORK 51, N. Y. 


You're looking at a load 
of soiled pipettes going 
into the Technicon Pipette 


Washer. Three minutes | 


from now they'll be out 
again — but sparkling 
clean! 


am they'll be clean as a whistle ...in 3 minutes! 
04, 
25 
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MICROSCOPE ILLUMINATOR? 

Every microscope user has different needs, different likes and dislikes in oe 

illuminators. But whatever ¢ype you prefer . - . remember, best results are assured Crm 

only when the gua/ity matches that of your microscope. LS 

: Despite the diversity in type, function, and appearance, there are certain We ~ 
characteristics you will find in a// AO Spencer Microscope Illuminators . . . sturdy, hn 

precision construction . . . highest quality optics . . . brilliant, even illumination Seg 

. . . proper heat dissipation for cool, comfortable operation. ase: 
; AO distributors or representatives will welcome the opportunity to make oe 
recommendations or discuss illumination problems with you. Just write Dept. U2. Or 

; A. BUILT-IN SUBSTAGE LAMP D. ADVANCED LABORATORY LAMP a 
. B. PORTABLE SUBSTAGE LAMP E. UNIVERSAL MICROSCOPE LAMP any %, 
C. ADJUSTABLE LABORATORY LAMP CHALET TABLE LAMP 
Since we are currently supplying both 

deliveries cannot always be immediate. American pt ical pact By 

INSTRUMENT DIVISION + BUFFALO 15, NEW YORK Ve 
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